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Inhibitors of sex steroid activity, for example those having general structure (A) may be used as part of a pharmaceutical 
composition to provide antiestrogenic effects and/or to suppress estrogen synthesis. Such pharmaceutical compositions are use- 
ful for the treatment of breast cancer or other diseases whose progress is aided by activation of sex steroid receptors. 
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SEX STEROID ACTIVITY INHIBITORS 



Background of the Invention 

This invention relates to novel inhibitors of sex steroid activity such as 
antiestrogen compounds having effective antagonistic capability while 
substantially lacking agonistic effects. More particularly, certain preferred 
embodiments of the invention relate to certain estradiol and diphenylethylene 
analogs which have high affinity for estrogen receptors but do not activate such 
receptors and/or which inhibit the production of sex steroids or their 
precursors. 

During the treatment of certain sex steroid-dependent diseases, it is important 
to greatly reduce or, if possible, eliminate certain sex steroid-induced effects. For 
this purpose, it is desirable both to block receptor sites stimulated by sex steroids 
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and also to reduce the amount of sex steroid available to act at these sites. For 
example, alternative or concurrent therapy to a*ninistration of .antiestrogens 
could involve attempts to block the production of estrogens (e.g. by 
ovariectomy) such that less is available to activate receptor sites. However, 
prior art methods for blocking estrogen production insufficiently inhibit 
estrogen-induced functions. Indeed, it is possible that even in the total absence 
of sex steroid, some receptors may be activated. See Simard and Labrie, 
"Keoxifene shows pure antiestrogenic activity in pituitary gonadotrophs", Mol. 
Cell. EndocrmoL 39: 141-144, (1985), especially page 144. 

Hence, antagonists of sex steroids may produce greater therapeutic results than 
therapy which only inhibits sex steroid production. Prior art antagonists, 
however, often have insufficient affinity for receptors, and some, although 
capable of binding the receptors, may themselves act as agonists and 
undesirably activate the very receptors they are intended to shield from 
activation* 

There is, therefore, a need in the art for antiestrogens which effectively block 
estrogen receptors with minimal or no agonistic effect. U Wakeling and 
Bowler, "Steroidal Pure Antioestrogens", J. Endocrinol. 112: R7-R10 (1987), a 
steroid derivative is said to act as an antiestrogen but to exhibit some estrogen 
activity. The net effectiveness of a compound is effected by both its agonistic 
(undesirable) and antagonistic (desirable) activities. 
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In U.S. Patent 4,094,994, it is disclosed that the use of certain antiestrogens may 
inhibit certain human breast tumor cells. 

H. Mouridsen et al., Cancer Treatm. Rev. 5: 131-141 (1978), discloses that 
Tamoxifen, an antiestrogen, is effective in remission of advanced breast cancer 
in about 30 percent of the women patients treated. 

The combined use of the antiestrogen Tamoxifen and a luteinizing 
hormone-releasing hormone agonist, Buserelin, is also known for treatment of 
breast cancer. See, for instance, Klijn et al. J. Steroid Biochem. 420: no. 6B, 1381 
(1984). The objective remission of such cancers, however, remains unacceptably 
low. 

It has been found that certain 7a-substituted derivatives of estradiol, for 
example a 7a-(CH 2 )ioCONMeBu substitution possess antiestrogenic activity 
(Bowler et al., 1985; Eur. Patent Application 0138504; Wakeling and Bowler, J. 
Steroid Biochem. 30: 141-147 (1988). See also US patent 4,659,516. The 
substitution (CH 2 )9SOC 5 H 6 F5 has also been used on certain compounds 
(Wakeling etaL, Cancer Res. 51: 3867-3873, 1991). 

Certain -(CH2)ioCONMeBu substituted compounds are also disdused in US 
Patent 4,732,912 (See e.g. example 5 and 16). See also EP Pat No. 166 509, EP Pat 
No. 124 369, EP Pat. No. 160 508, EP Pat. No. 163 416, US. Pat No. 4,760,061, U.S. 
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Pat. No. 4,751,240 and Wakeling A.E- and Bowler, J., J- Endocrinol. 112: R7-R10 > 
(1987), 

Estradiol derivatives bearing a carboxyalkyl substituent at the 7«-position 
maintained their affinity for the estrogen receptor when linked via their 
carboxy group to agarose or polyacrylamide resin for affinity chromatography 
purification of the estrogen receptor (Bucourt et al., J- BioL Chenu 253: 8221, 
1978). 

Some steroid derivatives, such as 16-methylene estradiol and 16-xnethylene 
estrone, have been described as inhibitors of 17 P -Kydroxysteroid dehydrogenase 
activity CThomas et al., J. Biol. Chem. 258: 11500, 1983). 

Certain nonsteroidal compounds which are stated to have antiandrogenic effect 
are described by Furr et aL, J. Endocrinol. 113: R7-K9 0987). 

U S Pat. No, 4,659,695 relates to a method of treatment of prostate cancer for 
susceptible male animals including humans whose testicular hormonal 
sections are blocked by surgical or chemical means, e.g., by use of an LHRH 
agonist, e.g, [D-Trp6, d es^ly-NH 2 l0lLHRH ethylamide. The treatment includes 
administering an antiandrogen, e.g., flutamide in association with at least one 
inhibitor of sex steroid biosynthesis, e.g., aminoglutemimide and/or 
ketoconazole. See also PCT/U.S, 85/01454 (International Publication Numbef 



SUBSTITUTE SHPPT 



WO 93/10741 PCT/CA92/00518 



-5- 



WO 86/01105) regarding combination therapy for treating hormonal-dependent 
cancers. 

U.S. Pat. No. 4,472,382 relates to a method of treating prostate cancer using the 
combination of an antiandrogen and an LHRH agonist. 

In U.S. Pat. No. 4,386,080 relates to new amide derivatives, and more 
particularly to novel acylanilides, possessing antiandrogenic properties. 

In French Patent 2528434 and in Jordan and Koch, "Regulation of Prolactin 
Synthesis in vitro by estrogenic and antiestrogenic derivatives of estradiol and 
Estrone", Endocrinology 124(4): 1717-1725 (1989), antiestrogenic effects are 
described for certain lip-substituted estradiol derivatives. 

In US. Pat No. 3,995,060, U.S. Pat. No. 4,161,540 and US. Pat. No. 4,139,638, it is 
disclosed that certain 4-substituted and 3'-,4Vdisubstituted anilides have 
antiandrogenic properties. 

For a number of years, researchers have attempted to develop compounds 
which can efficiently inhibit androgen and/or estrogen formation without 
causing adverse effects to healthy tissues. More particularly, the inhibition of 
17p-hydroxysteroid dehydrogenase, which is involved in the biosynthesis of 
testosterone, androst-5-ene-3p,17p-diol and estradiol, has been studied by some 
workers. Some affinity-label inhibitors for human placental estradiol 
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17 P -dehydrogenase have been described (CC. Chin and J-C Warren, J. Biol. « . 
Chem. 250: 7682-7686, 1975; Y.M. Bhatnagar et al., I- Biol. Chem, 253: 811-815, f 
1978; C.C. Chin et aL, J. Biol. Chem. 255: 3660-3664, 1980; Ji. Thomas and R.C * 
Strickler, J. Biol. Chem 258: 1587-1590, 1983). 

B. Tobias et aL, J. Biol. Chem. 257: 2783-2786 (1982) and RJ. Auchus and D.F. . 
Covey, Biochemistry 25: 7295-7300 C1986) disclose, respectively, the use of 
170-propynyl-substituted progestins and propynyl-substituted 
3-hydroxy-14,15^ecoestra-l^(10)-trien-17-one as inhibitors of the 17B-estradiol 

dehydrogenase- 

Thomas J.L. et al., J. Biol. Chem. 258: 11500 (1983) have described that 
16-methylene estradiol and 16-methylene estrone are inhibitors of 
17p-hydroxysteroid dehydrogenase activity. 

Prior art methods have not been completely effective in inhibiting sex steroid 
synthesis while avoiding undesirable side effects. 

Von Angerer et al. discuss other antiestrogens in ■•l-(aminoalkyl)-2- 
phenylindoles as Novel Pure Estrogen Antagonists", J. Med. Chem. 1990; 33: 
2635-2640. In U.S. Patent 4,094,994, where it is said that the use of certain 
antiestrogens inhibit certain human breast tumor cells. See also UE 3821148. 

A. Saeed et al., J. Med. Chem. 33: 3210-3216, 1990; A.P. Sharma et al., J. 
Med.Chem. 33: 3216-3222 and 3222-3229 (1990) described the synthesis and 9 



551 IR.QTm itc euccT 



WO 93/10741 PCT/CA92/00518 



biological activities of 2,3-diaryl-2H-l-benzopyrans analogs as antiestrogens 
having the following molecular structure: 




N. Durani et al., J. Med. Chem. 32: 1700-1707 (1989) describe the synthesis and 
biological activities of benzofuran and triarylfuran analogues as antiestrogens. 

The European counterpart of priority applications 07/377,010 and 07/265,150 
was published on May 9, 1990 as European Application No 0367576. The 
European Search report for that case disclosed the following publications: 

In E.P. Patent No 305 242, Nique et al relates to the synthesis and the use of 17- 
acyl steroids as drugs. The Search Report emphasized page 7, compound I'C 

In E.P. Patent No 280 618, Nique et al. relates to 7-substituted 19-nor-steroids for 
drugs. The Search Report emphasized Examples 2, 3, pages 22, 23 and the 
claims. 
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to D.E. Patent No 32 42 894 Al, Neef et al relates to ^bstituted-equilenin for 
inhibition of progesterone biosynthesis and control of the fertility. 

to U.S. Patent No 2,875,199, Cella, J.A. discuss 17-carboxylated estradiols for 
decreasing the serum concentration of cholesterol. 

BUdcenstaff et al. (Steroids, Vol. 46, No 4 et 5, pages 889-902) described the 
synthesis of 16 and 17-substituted estradiols suitable for coupling to vinblastine 
species. 

Other Search Report References were previously discussed hereto 
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Objects of the Invention 

It is an object of the present invention to provide methods of inhibiting sex 
steroid activity. Such methods may be useful in the treatment of sex 
steroid-related diseases. 

It is another object of the invention to provide a pure antiestrogen for 
therapeutic use. 

It is another object of the invention to provide compositions capable of 
inhibiting sex steroid synthesis, especially estrogen synthesis. 

It is another object to provide an antiestrogen having good affinity for estrogen 
receptors, but substantially lacking undesirable agonistic activity regarding these 
receptors and substantially lacking hormonal activity. 

It is another object of the invention to provide a therapeutic antiestrogenic 
composition useful in the treatment of estrogen-related diseases. These diseases 
include, but are not limited to breast cancer, uterine cancer, ovarian cancer, 
endometriosis, uterine fibroma, precocious puberty and benign prostatic 
hyperplasia. 

It is another object of the invention to provide inhibitors of sex steroid activity 
useful in the treatment of both estrogen- and androgen-related diseases. 
Androgen-related diseases include but are not limited to prostate cancer, acne 



SUBSTITUTE rmpct 



PCI7CA92/005J8 

WO93/10741 

-10- 



vulgaris, hirsutism, precocious puberty, benign prostatic hyperplasia, seborrhea, 
androgenic alopecia and sexual deviants. Control of androgen activity may also 
be useful in male contraception. 
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Summary of the invention 

In accordance with the invention, a pharmaceutical composition is provided 
comprising a therapeutically effective amount of the diphenylethylene 
derivatives specified herein. One embodiment of the diphenylethyl framework 
is illustrated below: 



where the dotted line represents an optional double bond of Z or E 
configuration. Certain preferred substituents include, but are not limited to the 
following: 

Rl, R 5 , Rg, and R12 are preferably independently selected from the group 
consisting of hydrogen, hydroxyl, halogen, lower alkyl, lower alkoxy, 
alkylsulfonyl lower alkoxy, arylsulfonyl lower alkoxy, lower alkylsilyl, amino, 
nitro, nitrile and nitroso. 
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R 2 „R4,*9 andRn are preferably independently selected from the group 
consisting of hydrogen, hydroxyl, halogen, lower alkyl, lower alkoxy, 
alkylsulfonyl lower alkoxy, arylsulfonyl lower alkoxy, lower alkylsilyl, amino, 
nitrile, nitro, nitroso, azido, (Q-C 7 ) alkanoyi mercuryl, lower alkylanuno, 
dilower alkylamino, AXR 21 , Y7-AHY-AUVXR21, and AHY-A^XR* wherein: 

A is straight- or branched-chain (G1-C30) alkylene, CC2-C30) 
alkenylene, (C 2 -C 30 ) alkynylene or fluoro-substituted analogs of the 
foregoing; wherein u is an integer from 0 to 5; wherein Y 7 is absent or 
selected from the group consisting of carbonyl and carboxyl, A* and 
A" may be the same or different and are independently either absent 
or selected from the group consisting of straight- or branched-chain 
alkylene, straight- or branched-chain alkynylene, straight- or 
branched-chain alkenylene, phenylene and fluoro-substituted 
analogs of the foregoing, wherein Ai and A" together have a total of 
from 3 to 20 carbon atoms and Y is selected from the group consisting 
of -0-, -S-, -Se-, -SO, -SO2-, -CO-, -NR22-, S1R22R22-, -CR22OR22-, 
-NR22CO-, -NR22CS-, -CONR22-, -COO, -COS-, -SCO, -CSS-, -SCS-, 
-OOO and phenylene (R 22 being hydrogen or lower alkyl), wherein 
R 21 is selected from the group consisting of hydrogen, straight- or 
branched-chain lower alkyl, lower alkenyl or lower alkynyl, (C3-C7) 
cycloalkyl, halogeno(lower)alkyl, carboxy(Iower)alkyl, 
(lower)alkoxycarbonyiaower)alkyl, (C 6 -C 10 ) aryl, (Cg-Cio) arylalkyl, 



/ 
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di(lower)alkylamino(lower)alkyl and fluoro-substituted analogs of 
the foregoing, and wherein X is selected from the group consisting of 
-CONR 23 -,-CSNR 23 -, -NR 24 CO-, -NR 24 CS., -NR 24 CONR 23 -, 
-NR 2 4-C(NR 2 5)-NR 23/ -SC^NRm-, -CO-, -CSS-, -SCS-, -O, -NR 23 -, 
-{NOR^-, -(PO^zr, -NR 24 COO-, -NR^SC^-, -S-, -SO- and -SO^ (R 23 
being selected from the group consisting of hydrogen, lower alkyl, a 
species which, together with R 2 i, forms a saturated or unsaturated 
heterocyclic ring having at least one nitrogen atom and in certain 
embodiments, at least one otherheteroatom selected from the group 
consisting of oxygen, sulfur, silicon, selenium and nitrogen, and 
fluoro-substituted analogs of the foregoing; and R 24 being hydrogen 
or lower alkyl, and R 25 being hydrogen, nitrile or nitro). In certain 
preferred enbodiments, XR 2 i forms a tetrazole ring, CON^CxH^ 
CSN^C x H2x or -N^CxH^ (where x is an integer from 4-6). 

R 3 and Rio are preferably independently selected from the group consisting of 
hydrogen, hydroxyl, halogen, lower alkyl, lower alkoxy, lower alkoxy 
carbonyloxy, carboxyl, (Ci-C 20 ) alkanoyloxy, (C 3 -C 20 > alkenoyloxy, (C 3 -C 20 ) 
alkynoyloxy, (C7-C11) aroyloxy and alkylsilyloxy. 

R 6 and R 7 are preferably independently selected from the group consisting of 
hydrogen, amino, lower alkylamino, dilower alkyl amino, nitro, nitrile, 
nitroso, halogen, lower alkyl, lower alkenyl, lower alkynyl, halogeno lower 
alkyl, halogeno lower alkenyl, halogeno lower alkynyl, alkyl sulfonyl, aryl 
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sulfonyl, a substituted 5 to 7 member heterocydic ring having at least one , 
heteroatom (selected from oxygen, sulfur, silicon, selenium, nitrogen), ^ 
-CH 2 ) S W Cwherein W is nitrile, hydroxy!, azido, nitroso, alkoxy, mtro, 
thionitrile, halogen, alkyl sulfonyl or aryl sulfonyl and s is an integer from 1 to 
6), a moiety of the formula: 




wherein: 



F is absent or selected from the group consisting of alkyl, carbonyl or 
carboxyl, wherein the phenyl ring may be haiogenated, wherein *sv 
is hydrogen, hydroxyl, halogen, lower alkyl, lower alkenyl, lower 
iUkynyl, nitrile, nitro, nitroso or X*CHM*t being selected from 
the group consisting of -O-, -S-, -Se-, -SO-, -SO2- and -CO-, and Y 6 
being selected from the group consisting of hydroxyl, amino, 
monoalkyl amino, dialkyl amino, dimethyl N-oxide, N-aziridyl, 
guanidine, N-pyrrolidino, N-piperidino, N-methylpiperazino, 
N-morpholino and alkoxy, and n being an integer from 1 to 6, 
preferably 3), 

AXR21, Y 7 -AHY-Aniu-XR2l, and AHY-A«] u -XR2l, wherein: 



/ 
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A is selected from the group consisting of straight- or branched-chain 
(Ci -C 3 o> alkylene, (C 2 -C 30 ) alkenylene, (C2-C30) alkynylene and 
fluoro-substituted analogs of the foregoing, wherein u is an integer 
from 0 to 5, wherein Y 7 is absent or is selected from the group 
consisting of carbonyl, carboxyl, -CH 2 S- and -CH2O-, wherein A* and 
A" may be the same or different and may be absent or selected from 
the group consisting of straight- or branched-chain alkylene, straight- 
or branched-chain alkynylene, straight- or branched chain 
alkenylene, phenylene and fluoro-substituted analogs of the 
foregoing, wherein A* and A" together have a total of from 2 to 30 
carbon atoms, wherein Y is selected from the group consisting of -O-, 
-S-, -Se-, -SO-, -SO2-, -CO-, -NR22-, -S1R22R22-, -CR22OR22-; -NR22CO-, 
-NR22CS-, -CONR22-, -CSNR22-, -COO-, -COS-, -SCO-, -CSS-, -SCS-, 
-OCO- and phenylene (R22 being hydrogen or lower alkyl), wherein 
R21 is selected from the group consisting of hydrogen, straight or 
branched chain lower alkyl, lower alkenyl, lower alkynyl, (C3-C7) 
cycloalkyl, halogeno (lower) alkyl, carboxy(lower)alkyl, 
(lower)alkoxycarbonyl(lower) alkyl, (C 6 -Cio)aryl, (C 7 -Cn) arylalkyl, 
diClower) alkylamino (lower) alkyl and fluoro-substituted analogs of 
the foregoing, wherein X is selected from the group consisting of 
-CONR23-, -CSNR23-, -NR24CO-, -NR24CS-, -NR24CONR23-, 
-NR24-C<NR 25 )-NR23-, -SO2NR23-, "CO-, -CSS-, -SCS-, -O-, -NR 23 -, 
-(NO)R23-, -(PO)R 23 -, -NR24COO-, -NR24SO2-, -S-, -SO- and -S0 2 - (R 2 3 
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being selected from the group consisting of hydrogen, lower alkyl and 
a species which, together with R21, forms a saturated or unsaturated 
heterocyclic ring having at least one nitrogen atom and, in certain 
embodiments at least one other heteroatom selected from the group 
consisting of oxygen, sulfur, silicon, selenium and nitrogen, and 
fluoro-substituted analogs of the foregoing, R 2 4 being hydrogen or 
lower alkyl and R25 being hydrogen, nitrite or nitro). In certain 
preferred embodiments, XR21 forms a tetrazole ring. 

R 6 and R 7 may also be a species which, in combination with another 
substituent of general molecular formula I, forms a moiety selected from the 
group consisting of: -CH 2 -, -CHX-, -CX 2 - (X being halogen, carboxyl or 
alkoxycarbonyl), -O, -S-, -Se-, >N-CN, >NR 2 * and >NCQ 2 R 29 - &29 being 
hydroxy or lower alkyl), lower alkylene, -(CH^rOCCH^-, -(CH^rSCCHiV, 
-(CH^SeCCH^s-, -(CH^OCCH^ -(CH^rSOiCCH^ (iCH^rCOCCH^ 
-(CH^NR^CCHxV, -(CH^iR^CCH^r or -(CH^R^CHzV (R^ being 
hydrogen or lower alkyl, r and s being independent integers from 0 to 3), a 
moiety of the formula: 

* V p-A 1 -pr-A 1 1 ] u XR2i 

III 
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wherein 

A 1 , Y, A", u, X and R21 are as deHned above, wherein Z is absent or is selected 
from the group consisting of lower alkylene, halogeno lower 
alkylene,-(CH2)nO-, -(CH2) n Sv -<CH2) n Se-, -<CH2>nSO-, -(CH^nSOr, -(CH^nCO-, 
-(CH 2 )nNR22-. -(CH2)nSiR22R22- and -<CH2)nCR220R22-, R12 is as defined above, 
n being an integer from 0 to 3, and R71 being selected from a group consisting of 
hydrogen, hydroxyl, halogen, lower alkyl, lower alkoxy and lower alkylsilyl, a 
moiety of the formula: 

>N-AHY,-A"] u -XR 2 i IV 

wherein N is nitrogen atom and A 1 , Y, A", u, X and R 2 i are as defined above. 

In preferred embodiments, moieties which are combinations of R groups from 
general structure I, are combinations of and R7, R6 with Ri or R12, or R7 with 
R5 or Rs. 

The invention further provides an inhibitor of sex steroid activity having, as 
part of its molecular structure, a substituted or unsubstituted estrogenic nucleus 
of general formula V: 
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whereto E? and K» are hydrogen lower alkyl, alkoxy carbonyl, (&<»> tdkanoyl, 
(C3-C20) alkenoyi. (C 3 -Cao) alkynoyl, CCt-Cu> aroyl and alkyWlyl, 

whereto dotted lines are optional pi bonds. In some embodiment *e optional 
pi bonds are not simuUaneously present when aromatic!* would result from 
such simultaneous presence; R« is either a direct bond from e to the number S 
carbon or a methylene or ethylene linkage to the number 5 carbon or a lower 
alky! substituent. wherein e is selected from the group consisting of carbon, 
sulfur and nitrogen, , is absent or is a divalent metityl or ethyl moiety: said 
inhibitor former having a side chain of the formula -RH-B-R 2 -] jt whereinin 
at teast one of said side chains is substituted at a position selected from tire 
group consisting of carbon 2, carbon 4. carbon 5, carbon 10. carbon 11. carbon 13, 
q and e atom wherein: 



/ 
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x is an integer from 0 to 6, wherein at least one of L and G is a polar moiety 
distanced from the substitution point by at least three intervening atoms, and 



Ri and R2 are independently either absent or selected from the group consisting 
of straight- or branched-chain alkylene, straight- or branched-chain alkynylene, 
straight- or branched-chain alkenylene, phenylene, and fluoro-substituted 
analogs of the foregoing; 

B is either absent or selected from the group consisting of -O-, -S-, -Se-, -SO-, 
-SO2-, -NR 3 -, -SiRV, -CR30R3-- -NR3CO-, -NR 3 CS-, -CONR 3 -, -CSNR 3 -, -COO-, 
-COS-, -SCO-, -CSS-, -SCS-, -OCO- and phenylene (R 3 being hydrogen or lower 
alkyl); 

L is either a moiety which together with G, forms a heterocyclic ring having at 
least one nitrogen atom or is selected from the group consisting of lower alkyl, 
-CONRS -CSNR 4 -, -NR5CO-, -NR 5 CS-, -NR5CONR 4 -, -NR5C<NR6)-NR 4 -, 
-SO2NR 4 -, -CSS-, -SCS-, -(NOR 4 -, -(PO)R 4 -, -NR5COO-, -NR5S0 2 -, -O-, -NR 4 -, 
-Sv -SO- and -SO2- (R 4 and R5 being independently selected from the group 
consisting of hydrogen and lower alkyl; and R« being selected from the group 
consisting of hydrogen, nitrile and nitro); and 

G is either a moiety which together with L forms a heterocyclic ring having at 
least one nitrogen atom or is selected from the group consisting of hydrogen, 



wherein: 
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lower alkyl, lower alkenyl, lower alkynyl, (C3-C7) cydoalkyl, bromo(lower)alkyl, 
chlorodowerialkyl, fluoro(lower)alkyl, iodo(iower)alkyl, cyano(lower) alkyl, 
carboxy(lower)alkyl, (lowertalkoxycarbonyldoweDalkyl, (C6-C 10 ) aryl, (C 7 - 
Cn)arylalkyl, diaower)alkylamino(lower)alkyl, fluoro-substituted analog of 
the foregoing. 

This invention further provides a pharmaceutical composition comprising a 
pharmaceutical^ acceptable diluent or carrier and a therapeutically effective 
amount of the foregoing sex steroid activity inhibitor. 

The inWbitor is preferably hydroxy-substituted in at least the 3 or 12 positions, 
and is preferably substituted at the 7 position with a d-CU alkyl. Compounds of 
formula V above may be used, preferably as part of pharmaceutical 
compositions including acceptable diluents or carriers, to treat sex steroid 
dependent diseases by inhibiting sex steroid activity. 

In another embodiment, the invention provides a pharmaceutical composition 
comprising a pharmaceutical^ acceptable diluent or carrier and a 
therapeutically effective amount of a sex steroid activity inhibitor having, as 
part of its molecular structure, an estrogenic nucleus of the formula: 

JFl 10 
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wherein said sex steroid activity inhibitor includes, as another part of its 
molecular structure, a side chain of the formula Ri(B-R 2 ) x LG substituted onto a 
ring carbon of said estrogenic nucleus to form: 




wherein x is an integer from 0 to 6, wherein at least one of L and G is a polar 
moiety distanced from said ring carbon by at least three intervening atoms, and 
wherein: 

Ri and R 2 are independently either absent or selected from the group consisting 
of straight- or branched-chain alkylene, straight- or branched-chain alkynylene, 
straight- or branched-chain alkenylene, phenylene, and fluoro-substituted 
analogs of the foregoing; 

B is either absent or selected from the group consisting of -O, -S-, -Se-, -SO, 
-S0 2 -, -NR30-, -SiR3° 2 -, -CR30OR30-, -NR3CO, -NR3°CS-, -CONR 3 °-, -CSNR30-, 
-COO, -COS-, -SCO, -CSS-, -SCS-, -OCO and phenylene (R30 being hydrogen or 
lower alkyl); 
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L is either a moiety which together with G, forms a heterocydic ring having at , 
least one nitrogen atom or is selected from the gioup consisting of lower alkyl, 
-CONR 4 -, -CSNR 4 -, -NR5CO-, -NR 5 CS-, -NR5CONR 4 -, -NR5C(NR60)NR 4 -, * 
-S0 2 NR 4 -, -CSS-, -SCS-, -CNOJR 4 -, -(FOR 4 -, -NR5COO-, -NR5COO-, -NR5S0 2 -, 
-O- -NR. 4 -, -S-, -SO-/ and -SO2- (R* and R5 being independently selected from 
the group consisting of hydrogen and lower alkyl; and R«> being selected from 
the group consisting of hydrogen, nitrile and nitro); 

G is either a moiety which together with L forms a heterocyclic ring having at 
least one nitrogen atom or is selected from the group consisting of hydrogen, 
lower alkyl, lower alkenyl, lower alkynyi, (Cs^cycloalkyl, bromo(lower)alkyl, 
chloro(lower)alkyl, fluoroClower)alkyI, iodo<lower>alkyl, cyano(Iower)alkyl, 
carboxy(lower)alkyl, Gowe^alkoxycarbonyiaow^alkyl, (QrCioWl, (Cz- 
Cll >arylalkyl, diaow^alkylaminoaow^alkyl, and fluoro-substituted analogs 
of the foregoing; 

wherein Z is selected from the group consisting of lower alkylene, halogeno 
lower alkylene, -(CH^O-, -(CH^S-, -CCH 2 ) n Se-, -(CH 2 ) n SO-, -CCH^SO.-, 

is hydrogen or lower alkyl and n is an integer from 0 to 3); 
wherein R3 and R» are independently selected from the group consisting of 
hydrogen, hydroxyl, halogen, lower alkyl, lower alkoxy, lower alkoxy ^ 
carbonyloxy, carboxyl, ( Cl -C 20 ) alkanoyloxy, (Cs-C 20 > alkenoyloxy; (C 3 -C 20 ) 
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alkynoyloxy, (Cy-Cn) aroyloxy alkylsilyloxy; OR' 3 , or OR'io (whererin R' 3 and 
R'lO are hydrogen, alkyl, (C1-C20) alkanoyl, (C3-C20) alkenoyl, (C 3 rC 2 o) alkynoyl 
or (C7-C11) aroyl); and 

wherein R« is selected from the group consisting of hydrogen, lower alkyl, 
lower alkenyl and lower alkynyl. 

when L and G are together a nitrogen hetero ring, such ring is preferably 
-N~C x H2x or -hCC x -iH2x-20 (where x is an integer from 4-6). 

R6 is preferably methyl, ethyl or propyl. Unsaturated analogs such as ethenyl or 
ethynyl may also be used. In some embodiments, at least one of the A and D 
rings is substituted with hydroxyl or a moiety converted in vivo to hydroxyl 
(e.g. hydrogen in positions 3 and 10, acetoxy, benzoyloxy, akanoyloxy, 
alkenoyloxy and aroyloxy). For example, R3 and/or R 10 may be hydroxyl. The 
ring-closing moiety, Z, is preferably -O-, -S-, -NH- or -CH 2 -, and in some 
embodiments is a bivalent moiety containing carbon, sulfur or nitrogen. 
Preferred side chains (e.g. Rl(B-R2) x LG) are discussed in the detailed description 
and examples herein. 
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In another embodiment, the estrogenic nudeus may include a ring nitrogen 
onto which is substituted the side chain. Thus/ the invention provides a 
pharmaceutical composition comprising a pharmaceutical* acceptable carrier 
or diluent and a therapeutically effective amount of a compound of the 
formula; 

,R 6 




wherein the dotted line represents an optional double bond, 

wherein R 5 and R* are independently hydrogen, hydroxy or a moiety which is 
converted to hydroxy in vivo; 

wherein Rl0° is bivalent moiety which distances L from the B-ring by 4-10 
intervening atoms; 

wherein L is a bivalent or trivalent polar moiety selected from the group 
consisting of -CO-, -SO-, -CON<,-N< and-SON<; 

wherein G I is either absent or selected from the group consisting of hydrogen, 
a Q to C 5 hydrocarbon, a substituted or unsubstituted C 5 to C 7 cydoalkyl, a 
bivalent moiety which joins and L to form a 5- to 7-membered heterocydic * 
ring, and halc«ubstituted derivatives of the foregoing; and t 
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wherein is either absent or selected from the group consisting of hydrogen, a 
Ci to C 5 hydrocarbon, a substituted or unsubstituted bivalent moiety which 
joins Gi and L to form a 5- to 7-membered heterocyclic ring and 
halo-substituted derivatives of the foregoing. 

In another embodiment, the invention provides a pharmaceutical composition 
comprising a pharmaceutical^ acceptable carrier or diluent and a 
therapeutically effective amount of an estrogen activity inhibitor of the 
following formula: 




wherein the dotted line is an optional double bond; 

wherein R 5 and Re are independently hydrogen, hydroxyl or a moiety which is 
converted to hydroxyl in vivo; 

wherein Z is a bivalent ring closing moiety. 

wherein R™0 is a bivalent moiety which distances L from the B-ring by 4-10 
intervening atoms; 
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wherein L is a bivalent or trivalent polar moiety selected from the group 
consisting of -CO, -SO, -CON<, -N< and -SON<- 

wherein G* is either absent or selected from the group consisting of hydrogen, a 
Ci to C 5 hydrocarbon, a saturated or unsaturated C 5 to C 7 cydoalkyl, a bivalent 
moiety which joins G* and L to form a 5- to 7-membered heterocydic ring, and 
halo-substituted derivatives of the foregoing; 

wherein is either absent or selected from the group consisting of hydrogen; a 
Ci to C 5 hydrocarbon, a substituted or unsubstituted C 5 to C 7 cydoalkyl, a 
bivalent moiety which joins G* and L to form a 5- to 7-membered heterocydic 
ring and halo-substituted derivatives of the foregoing. 

In one embodiment, Z indudes a carbon, sulfur or nitrogen atom, ^another 
embodiment, Z in -CH 2 -, -NH-, * or -O-. In the side chain Rl~L< G2 , it is 
preferred that at least one of G* and & has at least two carbon atoms. G* and 
G 2, in some embodiments, are independently absent or are selected from the 
group consisting of hydrogen, Ci to C 5 hydrocarbon, a substituted or 
unsubstituted C 5 to C 7 cydoalkyl and halo-substituted derivatives of the 
foregoing. R 100 , in some embodiments, is a straight or branched chain alkylene, 
alkenylene or alkynylene which distances L from the B ring by 4,10 intervening 
atoms. Unsaturation in R™° may include, for example, phenylene or 
alkynylene Preferred moieties for R*» indude but are not limited to RKB-R2) X 
from the side chain RKB-RW discussed above or A'-CY-A">» from the side 
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chain A'-CY-A N ) u XRzi discussed above. Preferred side chains include but are 
not limited to -(CH2>ioCONCH 3 C4H 9 , -(CH^SOCsHeFs, -(Cr^eNCsHio and 
-0-O(CH 2 >2NC5Hio. When G 1 , G 2 and L combine to form a nitrogen-containing 
heterocyclic moiety, such moiety is preferably, but is not limited to, -N^CxH^ 
or -N^C x -iH2x-20 (where x is an integer from 5-7). 

As used herein, the term "sex steroid activity inhibitor" includes any 
compound which suppresses the activity of sex steroids by any mechanism 
including, for example, inhibition of sex steroid synthesis or antagonistic 
blocking of sex steroid receptors. "Androgen activity inhibitors" and "estrogen 
activity inhibitors" are sex steroid inhibitors capable of inhibiting the activity of 
androgens and estrogens, respectively. For example, estrogen activity inhibitors 
include, but are not limited to antiestrogeris which block estrogen receptors, 
thereby making them unavailable to estrogen compounds which could 
otherwise activate those receptors. Sex steroid activity inhibitors also include 
compounds which inhibit the formation of compounds capable of activating 
sex steroid receptors such as inhibitors of the production of natural sex steroids 
(e.q. 17p-estradiol) or inhibitors of production of precursors of natural sex 
steroids. One mechanism by which these sex steroid production inhibitors may 
operate is by blocking enzymes which catalyze production of natural sex 
steroids or their precursors (e.g. inhibitors of enzymes such as aromatase, 
17p-hydroxysteroid dehydrogenase, 3p-hydroxysteroid dehydrogenase and the 
like). 
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As used herein, the term "estrogenic nucleus" includes any compound which, # 
in the absence of the side chain substituent specified herein, is capable of acting 
as an estrogen as determined by a weight increase of at least 100 percent over a * 
seven-day period of the uterus of ovariectomized rats treated with the 
compound in question (0.5 mg twice daily per 100 grams of body weight) versus 
a control group of ovariectomized rats. Treatment should start on the day of 
castration. The precise test, other than any parameters set forth in this 
paragraph, is that reported in Simard et al., Mol. Endocrinol. 2: 775-784 (1988). 

The following conventions apply to structural formulae set forth herein. 
Unless specifically designated to the contrary, substituents may have either o or 
p stereochemistry or, where valence permits may represent one substituent in- o 
position and another in p position. Presence of optional pi bonds are 
independent of each other. All structures include salts thereof. Atoms of any 
estrogenic nucleus for which no substituent is shown or described may 
optionally be substituted or unsubstituted so long as such substitution does not 
prevent the nucleus from functioning as an "estrogenic nucleus" as defined 
herein. Those atoms having a defined substituent may optionally be further 
substituted by other substituents where their valence permits such further 
substitution. As used herein, the term "lower", when describing a chemical 
moiety means a moiety having 8 or fewer atoms. For instance, a "lower alkyl" 
means a d to C 8 alkyl. Any moiety of more than two atoms may be straight- or & 
branched-chain unless otherwise specified. 
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Brief Description of Drawings 

Figure 1 illustrates a competition binding assay of the affinity of estradiol, 
diethylstilbestrol, ICI 164384 (Wakeling, A.E .and Bowler, J., 1987; J. Endocrinol. 
112: R7-R110) and EM-142 (an antiestrogen having a nonsteroidal nucleus and 
synthesized in example 1, herein) for the rat uterine cytosol receptor (Asselin et 
al., 1978; J. Steroid Biochem. 9: 1079-1082). 

Figure 2 illustrates the effect of the indicated doses of EM-142 injected twice 
daily (b.i.d.) on uterine weight (mg) in adult female ovariectomized Balb/C 
mice treated for 4.5 days in the presence or absence of simultaneous treatment 
with 17p-estradiol (0.01 ug, b.Ld.). 

Figure 3 illustrates the effect of the administration of EM 139 on uterine weight 
(mg) in adult ovariectomized mice. The compound was administered twice 
daily (b.i.d.) at the indicated doses for 4.5 days in the presence or absence of 170- 
estradiol (0.01 ug, b.Ld.) via the subcutaneous route. 

Figure 4 is a graph illustrating that the antiestrogen which is the subject of 
Figure 3 is also a good inhibitor of sex steroid synthesis. 

Figure 5 illustrates the comparative inhibitory activity of increasing 
concentration of EM 343 (— ) and EM 312 (o-o) on the growth of human breast 
cancer ZR-75-1 cells stimulated by 170-estradioL The respective IC50 values are 
calculated at 2.55 x 10-10 M for EM 343 and 8.43xlO"™M for EM 312, thus 
indicating a Mold higher activity for EM 343. 
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Detailed description of the preferred embodiments 

m certain preferred embodiments of the invention, the R3 and Rio substituents 
on the nucleus of structure I gu^L are hydroxy!, (Ct-Qri alkanoyloxy (C3-C 2 o) 
alkenoyloxy, alkynoyloxy, (OC 10 > aroyloxy and/or theRrsubstituentis 

Al-[Y.A«lu-X-R2l It is also preferred that the R 7 substituent have between 7 
and 20 carbon atoms. It is also preferred that R5 of structure 1, 5^ be lower 
alkyl, ethyl, fluoroethyl, or (CHfeW, wherein W is a halogen or lower alkoxy, 
unsaturated lower alkenyl or alkynyl groups may also be used. In certam 
embodiments, therapeutic compositions may be comprise one or more 
compounds represented by Formula L Preferably, at least one antiestrogexuc 
compound is represented by the formula: 




VI 



wherein A\ A", Y, u, X and R 21 are denned as previously for R5 and R 7 in the 
formula I, wherein the double bond is in trans configuration, 
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wherein R' 3 and R*i 0 are hydrogen, alkyl, (Q-C 2 o) alkanoyl (C 3 -C 20 ) alkenoyl, 
(C3-C20) alkynoyl or (C7-Cii)aroyl, 

wherein Re is preferably selected from the group consisting of hydrogen, nitxo, 
nitrile, halogen, lower alkyl, lower alkynyl, halogeno lower alkyl, halogeno 
lower alkenyl, halogeno lower alkynyl, alkyl sulfonyl, aryl sulfonyl, a 
substituted 5 to 7 member heterocyclic ring having at least one hetero atom 
(selected from oxygen, sulfur, silicon, selenium, nitrogen), -(CHsOsW (wherein 
W is nitrile, hydroxyl, azido, nitroso, alkoxy, nitro, thionitrile, halogen, alkyl 
sulfonyl, aryl sulfonyl and s is an integer from 1 to 6), or has the formula: 




wherein: 

F is present or selected from the group consisting of alkyl, carbonyl or 
carboxyl, wherein the phenyl ring may be halogenated, wherein R61 
is hydrogen, hydroxyl, halogen, lower alkyl, lower alkenyl, lower 
alkynyl, nitrile, nitro, nitroso or X6(CH 2 > n Y6, wherein X6 is selected 
from the group consisting -O, -S-, -Se-, -SO-, -SO2- and -CO- and Y 6 is 
selected from the group consisting hydroxyl, amino, monoalkyl 
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amino, dialkyl amino, dimethyl N-oxide, N-aziridyl, guanidino, 
N-pyrrolidino, N-piperidino, N-methylpiperazino, N-morpholino 
and alkoxy, and n is an integer from I to 6 preferable 3. 

R 9 and Rti are preferably independently selected from the group consisting of 
hydrogen, hydroxyl, halogen, lower alkyl, lower alkoxy, lower alkylsilyl, amino, 
nitrile, nitro, nitroso, azido, lower alkylamino, dilower alkylamino, AXR21 and 
A1[Y-A«]u-X-R 2 l, wherein A, A*, A« Y, X, R 2 1 and-u are as denned previously 
from and R7* 

When administered systemically, pharmaceuticals of the inventions may be 
used in the treatment of breast cancer uterine cancer, ovarian cancer, 
endometriosis, uterine fibroma, precocious puberty and benign prostatic 
hyperplasia. 

When sex steroid activity inhibitors are administered in accordance with the 
invention,they are preferably administered at a dosage from about 1 mg to 
about2000 mg of active expedient (e.g. sexsteroid activity inhibitor), per day per 
50 kg of body weight, most preferably from about 10 mg to about 100 mg per day 
per 50 kg of body weight 

Pharmaceutical compositions comprise therapeutically effective amounts of 
one or more of the sex steroid activity inhibitors (including antiestrogens) 
discussed herein wherein a pharmaceutical^ acceptable diluent or carrier is 
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included with the active compound(s). The diluent or carrier will vary in 
accordance with known techniques depending upon the manner in which the 
pharmaceutical composition is to be administered. 

A composition suitable for oral administration may preferably include at least 
one inhibitor of sex steroid activity wherein the total concentration of all such 
inhibitors in said pharmaceutical composition is from about 1% to about 95% of 
the composition (by weight), and preferably from about 5% to about 20%. The 
composition preferably further includes a pharmaceutical^ acceptable diluent, 
for example, starch or lactose with or without tartrazine. 

When prepared for parenteral injection, an inhibitor of sex steroid activity is 
preferably added at a concentration between about 1 mg/ml and about 100 
mg/ml (preferably about 2 mg/ml to about 10 mg/ml) into a carrier preferably 
selected from the group consisting of saline, water, aqueous ethanol, aqueous 
dimethylsulfoxide and oil. 

A composition suitable for parenteral administration preferably contains a 
carrier and an antiestrogen in accordance with the invention at a concentration 
sufficient to introduce from about 1 mg to about 1000 (preferably 5 to 50) mg of 
the antiestrogen per 50 kg of body weight per day. The volume flow will, of 
course, vary with the concentration at which the pharmaceutical composition 
is being administered. 
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During the early course of treatment, it is preferred to take occasional blood 
samples and to alter dosage as necessary to maintain serum concentration of 
the sum of the active compounds between about 0.2 ug/ml and 10 ug/ml. 

In certain alternative embodiments, the pharmaceutical composition of the 
invention may be formulated for sustained release in accordance with known 
techniques. These sustained release formulations are preferably prepared in an 
appropriate manner for either oral, intramuscular, or subcutaneous 
administration. 

Other alternative preferred embodiments include pharmaceutical compositions 
comprising therapeutically effective amounts of compounds of the formula: 

R' 3 0- 




RziX-IA^-yl-a 1 vn 



wherein the dotted line represents an optional pi bond, wherein R' 3 , R'iO, A*, 
Y, A", X,-R21 and u are defined as previously in formula VI especially 
AMY-A^Iu-XRll is -CO-p-C6H4-0-(CH2)nCONR2lR22; 
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wherein.R2l and R22 are defined as previously for R6 or R7 in formula I and n 
is an integer from 1 to 15; on 




R 21 X(CH2) n O vm 

wherein the dotted line represents optional double bond, especially in trans 
configuration, wherein R* 3 , R'lo, R6 are defined as previously, wherein R21 is 
selected from the group consisting of hydrogen, straight- or branched-chain 
lower alkyl, lower alkenyl or lower alkynyl> (C3-C7) cycloalkyl, 
halogeno(lower)alkyl, carboxy(lower)alkyl, aower)alkoxycarbonylGower)alkyl, 
(C 6 -Cio)aryl, (C 7 -Cn)arylalkyl, di(lower)alkylamino (lower)alkyl and 
fluoro-substituted analogs of the foregoing, wherein X is -CONR23-/ -CSNR23-, 
-NR24CO-, -NR24CS-, -NR24CONR23-/ -NR24G(NR25)NR23-/ -SO2NR23-, -CO-, 
-CSS-, -SCS-, -O, -NR23-, -<NO)R23-, -<PO)R23-, -NR24COO-, -NR24SO2-, -S-, -SO- 
or -SQ2-, wherein R23 is selected from the group consisting of hydrogen, lower 
alkyl and a species which, together with R 2 i, forms a saturated or unsaturated 
heterocyclic ring having at least one nitrogen atom and fluoro-substituted 
analogs of the foregoing, wherein R24 is hydrogen or lower alkyl and wherein 
R25 is hydrogen, nitrile or nitro; or XR21 forms a tetrazole ring; or 
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OR*. 



10 



DC 



wherein the dotted line represents an optional pi bond, wherein R' 3 , R* R'lO, 
A\ A" Y, X, R 2 l and u are as defined previously; or 



RViQ 




OR' 10 
A 1 -[V-A 1t l u XR2T 



/ 
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wherein the dotted line represents an optional pi bond, especially in trai 
configuration, wherein R' 3 , R'l0, Rs, Ah A", Y, X, R21 and u are defined 
previously, wherein R7 is preferably selected from the group consisting 
hydrogen, halogen, lower alkyl, amino, nitro, nitroso, nitrile, lower alkylamii 



wherein me dotted line represents an optional double bond, wherein R3, R'lO/ 
A 1 , A 11 , Y, X, R21 and u are defined as previously for the formula I and VI, 
wherein AMY-A n ] u XR2l is preferred in a configuration and wherein Z is 
absent or selected from the group consisting of lower alkylene, halogeno lower 
alkylene, -(CH2)nO-, -(CH 2 )nS- / -(CH 2 )nSe-,-(CH2)nSO, -(CH 2 >nS0 2 -, 
-(CH2)nCO-, -(CH2)nNR22-, -(CH2)nSiR22R22- or -<CH2>nCR220R22-, (wherein 
R22 is defined as previously and n is an integer from 0 to 3). 

Preferred methods of treating of sex steroid-related diseases, especially 
estrogen-related diseases, and preferred methods of blocking estrogen receptors 
comprise administering to a patient in need of such treatment, a therapeutically 



and dilower alkylamino; or 



11 




XI 
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effective amount (discussed supra) of a sex steroid-activity inhibitor as defined 
above. 

Preferred estrogenic nuclei suitable for substitution with the -R 
chain in accordance with the invention include but are not limited to 
compounds reported in the literature as having estrogenic activity, natural 
estrogens such as estradiol, estrogenic derivatives thereof, and other nuclei 
which provide the threshold increase in uterine weight of ovariectomized rats 
set forth above as defining an estrogenic nucieus (Simard et aL, Mol. 
EndocrinoL 2: 775-784, 1988). 

Some preferred estrogenic nuclei include but are not limited to: 

OR 4 




wherein x is a halogen, preferably chlorine or iodine; 
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wherein R 3 and R4 are independently selected from the group 
consisting of hydrogen, lower alkyl, lower alkoxy carbonyl, (C1-C20), 
alkanoyl, (C3-C20) alkenoyl, (C3-C20) alkynoyl and (C7-C11) aroyl, 
alkylsilyl, 1-alkyloxy-alkyl and 1-alkyloxy cydoalkyl; - or - 



OH 




R3O 



wherein R 3 is selected from the group consisting of hydrogen, lower 
alkyl, lower alkoxy carbonyl, <Ci-C 2 0>, alkanoyl, (C3-C20) alkenoyl, 
(C3-C20) alkynoyl and (C7-C11) aroyl, alkylsilyl, 1-alkyloxy-alkyl and 
1-alkyloxy cydoalkyl; - or - 



•or- 





wherein R 3 is selected from the group consisting of hydrogen, lower 
alkyl, lower alkoxy carbonyl, (C1-C20), alkanoyl, (C 3 -C 20 ) alkenoyl. 
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(C3-C20) alkynoyl and (C7-C11) aroyl, alkylsilyl, 1-alkyloxy-alkyl 
1-alkyloxy cydoalkyl; - or - 




R3O 



wherein R3 is selected from the group consisting of hydrogen, lower 
alkyl, lower alkoxy carbonyl, (C1-C20V alkanoyl, (CS-C20) alkenoyl, 
(C3-C20> alkynoyl and (C 7 -C„> aroyl, alkylsilyl, l-alkyloxy-alkyl and 
1-alkyloxy cydoalkyl;- or - 




wherein R 3 is selected from the group consisting of hydrogen, lower 
alkyl, lower alkoxy carbonyl, (C r C 2 o), alkanoyl, (C3-C20) alkenoyl. 
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(C 3 -C 2 o)^ alkynoyl and (C7-C11) aroyl, alkylsilyl, 1-alkyloxy-alkyl and 
1-alkyloxy cycloalkyl; - or - 




wherein the dotted line are an optional double bonds; 

wherein R5 and R6 are independently selected from the group 
consisting of hydrogen, lower alkyl, lower alkoxy carbonyl, (C1-C20)/ 
alkanoyl, (C3-C20) alkenoyl, (C3-C20) alkenoyl, (C3-C20) alkynoyl and 
(C7-C11) aroyl, alkylsilyl, 1-alkyloxy-alkyl and 1-alkyloxy cycloalkyl; - 
or- 




.OR 6 



wherein the dotted line is an optional double bond; 
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wherein R 5 and R6 are independently selected from the group 
consisting of hydrogen, lower alkyl, lower alkoxy carbonyl, (Ci-dA 
alkanoyl, (C3-C20) alkenoyl, (C3-C20) alkynoyl and (C 7 -C n ) aroyl, 
alkylsilyl, 1-alkyloxy-alkyl and 1-alkyioxy cycloalkyi; - or - 



wherein the dotted lines are optional double bonds; 

wherein R 5 and R6 are independently selected from the group 
consisting of hydrogen, lower alkyl, lower alkoxy carbonyl, (Ci-Cao), 
alkanoyl, (C3-C20) alkenoyl, (C 3 -C 2 a> alkynoyl and (C7-C11) aroyi, 
alkylsilyl, 1-alkyloxy-alkyl and 1-alkyloxy cycloalkyi; - or - 
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wherein the dotted line is an optional double bond 

wherein Rs and R6 are independendy selected from the group 
consisting of hydrogen, lower alkyl, lower aikoxy carbonyl, (C1-C20), 
alkanoyl, (C3-C20) alkenoyl, (C3-C20) alkynoyl and (C7-C11) aroyl, 
alkylsilyl, 1-alkyloxy-alkyl and 1-alkyloxy cydoalkyl; - or - 



wherein q is absent, methylene or ethylene 

wherein R5 and are independendy selected from the group 
consisting of hydrogen, lower alkyl, lower aikoxy carbonyl, (C7-C11) 
aroyl, alkylsilyl, 1-alkyloxy-alkyl and 1-alkyloxy cydoalkyl; -or- 
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wherein Z is selected from the group consisting of lower alkylene, 
halogeno lower alkylene, -(CH^nO, -iCH^S-, -(CH2>nSe-, ^(CH^nSO-, 
-(CH^SOi-XCH^nCO-, -{CH^nNR^ <CH^Sm^Z2r or -(CH2>nCR220R22 
(wherein R22 is defined as previously and n is an integer from 0 to 3); 

wherein R3 and Rio are preferably independendy selected from the group 
consisting of hydrogen, hydroxyl, ORs', OR10V halogen, lower alkyl, lower 
alkoxy, lower alkoxy carbonyloxy, carboxyl, (C1-C20) alkanoyloxy, (C3-C20) 
alkenoyloxy (C3-C20) alkynoyloxy, (Cy-Cii) aroyloxy andalkylsuyloxy; 

wherein R' 3 and Rio are hydrogen, alkyl, (C1-C20) alkanoyl, (C3-C20) 
alkenoyl, (C3-C20) alkynoyl or (C7-C11) aroyl; 

wherein R« is preferably selected from the group consisting of hydrogen, 
nitro, nitrile, halogen, lower alkyl, lower alkenyl, lower alkynyl, halogeno 
lower alkyl, halogeno lower alkenyl, halogeno lower alkynyl, alkyl sulfonyl, 
aryl sulfonyl, a substituted 5 to 7 member heterocyclic ring having at least one 
hetero atom (selected from oxygen, sulfur, silicon, selenium, nitrogen), 
-(CH 2 )sW (wherein W is nitrile, hydroxyl, azido, nitroso, alkoxy, nitro, 
thionitrile, halogen, alkyl sulfonyl, aryl sulfonyl and s in an integer from 1 to 
6), or has the formula: 



«l IR.QTITl rrcr eucr 
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wherein: 



F is absent or selected from the group consisting of alkyl, 
carbonyl or carboxyl, wherein the phenyl ring may be 
halogenated, wherein Kei is hydrogen, hydroxyl, halogen, lower 
alkyl, lower alkenyl, lower alkynyl, nitrile, nitro, nitroso or 
X 6 (CH2)nV 6 , wherein 5Q; is selected from the group consisting 
-O, -S-, -Se-, -SO-, -SO2- and -CO-, and Y 6 is selected from the 
group consisting hydroxyl, amino, monoalkyl amino, dialkyl 
amino, dimethyl N-oxide, N-aziridyl, guanidino, 
N-pyrrolidino, N-piperidino, N-methylpiperazino, 
N-morpholino and alkoxy, and n is an integer from 1 to 6 
preferably 3. 

Preferred sex steroid activity inhibitors result from substituting estrogenic 
nuclei such as those set forth in the foregoing examples with the preferred 
substituents set forth herein, including the side chains defined above (e.g. 
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-R^[-B-R2-]xL-G). Preferred sex steroid activity inhibitors in accordance with the 
invention include are not limited to: 

N-n-butyl-N-methyl-1^ 
ct-yl) undecanamide ("EM 105"): 

OH 




(CH2) 10 CON(CH 3 )C 4 H 9 



N-n-butyl-N-methyl-ll-(l^^^ 
a-yl) tindecanamide ("EM 171"): 




/ 
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WO 93/10741 



-47- 



PCT/CA92/00518 



N-n-butyl-N-methyl-ll-(16 , oK:hloro-3^17 , M^y^<>^^ tra - 1, ' 3, ' 5,(10,) - trien_ 
a-yl) undecanamide ("EM 139"): 




N.n-butyl-N-methyl-ll-a6 , a^oro-3^17a-^ydroxy-estra-l , / 3 , / 5 , (10*)-trien-7' 
a-yl)undecanamide ("EM 170"): 
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N-n-butyl-N-methyl-ll-(16'a-iodo-3V17'p-dihydroxy-estra-lW'aOO-t 
yl) undecanamide ("EM 156"): 




undecanamide ("EM 112"): 



O 
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N-n-butyI-N-methyl-llK3^17'p-dihydroxy-17'a-€thynyl-estra-V^ , / 5 , (10 , ),15 , -tetr 
aen-7a-yl)undecanamide ("EM 123"): 




(CH 2 ) 10 CON(CH 3 )C4H 9 



N-n^mtyl-N-methyl-ll^l^^ 
aen-T'a-yDvindecaiiamide ("EM 140"): 

OH 



HO 




(CH 2 ) 10 CON(CH3)C 4 H 9 
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N*n-butyl-N-meihyi-i^^ 

15*-trien-7*a-yl)undecananude ("EM 136"): 

OH 



HO 




V (CH 2 ) 10 CON(CH3}C4H 9 



thylene^stra-l^aO-trien-^a-yDundecananade CEU 138"): 



me: 




*.(CH 2 ) 1 bOON(CtyC4H 9 



SI JR.QTixf rrrs cucct 



WO 93/10741 



PCT/CA92/00518 



-51- 



N-n-butyl-N-methyl-ll-O'-hydroxy-lS'Mfi'p-methylene-iy'-oxo-estra- 
l , / 3 , / 5 , (10')-trien-7 , o-yl)undecanamide ("EM 137"): 



o 




N-n-butyl-N-methyl-ll-(3 , -hydroxy-16 , -melliylene-17 , -oxo-estra-l'^ , a0': 
trien-T'a-yl) undecanamide ("EM 175"): 
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N-n-butyl-N<netftyl-^^^ 
trien-7o-yl)undecanamide ("EM 180"): 

p 2 CC 6 Hs 



CgHsCOz" 




(CH2)iopON(CH 3 )C 4 H9 



triea-7'a-yDundecan amide ("EM 181"): 

p 2 CC 6 H 5 



C 6 H S C02 




* (CHzJioCQNCCHaJCtHg 



SURsrrm m= cucct 



WO 93/10741 PCT/CA92/00518 

-53- 



N-n-butyl-N-methyl-ll-(3M7'p-<iihydroxy-€StTa-l , ^'^'(10 , )-trien-7'a- 
yDundecanamide ("EM 108"): 

OH 




(CH 2 )ioCON(CH3)C 4 H 9 



N-n-butyl-N-methyl-13-(3^lrMihydroxy-estra-l• / 3• / 5•(10•)-trien-7'a-yl)12- 
tridecynamide ("EM 163"): 



OH 




^ CsC(CH 2 ) 10 CON(CH3)C 4 H 9 
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tetradecywunide ("EM 195"): 



OH 




feC(CH2)iiCON(CH 3 )C 4 H 9 



octynamide C"EKtl5r): 

OH ., 
C^(CH2) s C0N(CH 3 )C4Hg 




Si iR.crrm ms succr 
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N-n-butyl-N-methyl-ll-Ce'-hydroxy-Z'-C^-hydroxyphenyD-S'ethyl-indol-N'-yl) 
undecanamide (EM 215): 



HO 




(CH 2 ) 10 CON(CH3)C 4 H g 



N-n-butyl-N-methyHl-(6'-hydroxy-2•-(4••-hydroxyphenyl)-3^4 , - 
dihydronaphtalene-3'-yl) undecanamide: 

,OH 




"(CH2) 10 CON(CH3)C 4 H 9 
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N-n-butyl-N-me^yl-ll^(l^iethyl-l^thanydyl) bis-phenol-3-yl)] . 
undecanamide (EM 406): 

„OH 

(CH^oCONtCHaJC^g 
EM 406 

6* y droxy-2K*-hydr<^^^ 
dihydronaphatalene (EM 473) 



EM 473 





(CH^WCsHio 



N -nW-N-xnethyl-ll-(6«-hyciroxy-2H4"-h^^^ 
dihydronaphatalene-y-yl) undecanamide (EM 690) 




(CH 2 ) 10 CON(CH 3 )C 4 H 9 

EM 690 
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6-hydroxy-2-(4*-hydroxyphenyl)-l-inethyl-3-pentafluoropentylsulphinylnonyl 




EM 732 



2-(4'-hydroxyphenyl)-l-methyl-3-[4"-(2"*-piperidinocthoxy)phenyl]-3 / 4- 
dihydronaphatalene (EM 765) 




EM 765 
O(CH2) 2 NCsH 10 



2-(4'4iydroxyphenyl)-l-methyI-3^ 
dihydronaphatalene (EM 431) 




EM 431 
O(CH 2 ) 2 NC s H 10 
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N-pyTroUdinyl-lM7--hydroxy-3'-(4 M -hydroxyphenyl)-4'-methyl-2H- 
benzothiopyran-r-yl) undecanamide (EM 941) 

CH3 




EM 941 
S^^(CH2) 10 CONC 4 H 8 



7*ydroxy-3-(4'^^^ 
2H-benzopyran (EM 555) 



OH 




N-n4mtyl-N-me*yl-ll-^^^^^ 
benzopyran-2-yl) undecanamide (EM 467) 




OH 



EM 467 
O-^^tCH^toCONCHaC^g 
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7-hydroxy-3-(4'-hydroxyphenyl)-4-methyl-2-(6"-piperidino)hexyl-2H- 
benzopyran (EM 721) 

.OH 

EM 721 




When a sex steroid nucleus is substituted with the side chain R l [-B-R 2 "] x L-G, it 
is preferred that the side chain have between about 7 and 30 carbon atoms and 
that L be separated from the nucleus by at least 3 intervening and preferably 6 
atoms. In some embodiments, a polar moiety (G, L or both) is preferably 
separated from the nucleus by at least 8 intervening atoms. 
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Include but arc not limited to those set forth below: 
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EM-555 
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The following compound of the invention: 

CH 3 




.OH 



EM 343 



OCCH^zNCsH^ 



was synthesized and tested for its ability to inhibit the growth of ZR-75-1 
human breast cancer cell line. The results are reported in Figure 5 as further 
discussed below. 

The synthesis is described in Scheme A (page 66 herein) and Scheme 33 (page 
183 herein). The synthesis of the compound 23 is described in Scheme A, and 
the starting materials and reagents were purchased from Aldrich Chemical 
Company Inc. (Milwaukee, Wis). Thus, the acid chloride 1 (20.0g; Clmol) was 
added dropwise to methanol (60ml) at room temperature and with stirring. The 
solution was refluxed for Ih. The solvent was removed under reduced pressure 
and the resulting oil was dissolved in ethyl acetate. The organic solution was 
washed with saturated sodium bicarbonate aqueous solution. The organic 
solution was dried (MgS0 4 ) and the solvent was removed under reduced 
pressure. The residue was purified by chromatography on silica gel (ethyl 
acetate: hexanes; 1:9) to yield the compound 2 (Scheme A) (18-Og; 92%). 



/ 



SURRTIT1 m= <=uc:cr-r 
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The above ester 2 (21.2g; 0.108mol) and the nitrile 3 (available, from Aldrich 
Chemical Company Inc., Milwaukee, Wis.) (175ml; 0.129mol) were dissolved 
in benzene (750ml). The solution was refluxed and some benzene (100ml) was 
removed by means of a Dean Stark apparatus. The solution was left to cool 
down; then sodium ethoxide (9.2g; 0.135mol) was added. The resulting mixture 
was refluxed for 18h; it was washed with IN hydrochloric acid aqueous 
solution. The organic solution was dried (MgS0 4 ) and the solvent was removed 
under reduced pressure. The residue was purified by chromatography on silica 
gel (ethyl acetate: hexanes; 1:4) to yield compound 4 (23g; 69%). (5 NMR; 
300MHz; solvent. CDC1 3 ; standard: TMS) 3.78 (3H; s; OMe) 3.84 (3H; s; OMe) 3.95 
(3H; s; OMe) 5.84 (1H; s; 0=C-CH-CN) 6.43 (1H; d; J 25Hz; CH phenyl) 654 (1H; 
dd; J 25Hz and 85Hz; CH phenyl) 6.89 and 7.35 (2H; AB system; J 85Hz; CH 
phenyl) 7.79 (1H; d; J 85Hz; CH phenyl) . 

A solution of the ketone 4 (37.8g; 0.12mol) in acetic acid (400ml) and 
concentrated hydrochloric add aqueous solution (200ml) was kept at 90°C for 
3h. The reaction mixture was neutralized with concentrated sodium hydroxide 
aqueous solution and it was extracted with ethyl acetate. The organic extract 
was dried (MgS0 4 ) and the solvent was removed under reduced pressure. The 
residue was purified by chromatography on silica gel (ethyl acetate: hexanes; 15) 
to yield compounds 5 (17.0g; 49%) and 6 (6.6g; 20%). 
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Triphenol 23 

To a mixture of *. ketones 5 (17-Og; 59.4n.moD and 6 <6.6g; 24.3mmol) was 
added pyridine hydrochloride (90g>. The mixture was heated at 220-C for 
20min. IN hydrochloric add aqueous solution (250ml, was added and fhe 
resultag ntixture was exti-aded several times with ethyl acetate. The organic 
extract was dried (MgSO<> and the solvent was removed under reduced 
pressure. The residue was purified by chromatography on silica gel (ethyl 
acetate: hexanes; 3:7) to yield compound 23 (U.lg; 69%>. 

The conunuadon of the synthesis of EM 343 is described beiow with reference 
to Scheme 33 (page 183). 

Diether24 

To a mbdure of me tripheuol 23 04J* S7.8mmol) in 3>dihydro-2H-pyran 
(200ml) at 0-C and with vigourous stirring was carefully added p- 
toluenesulfonic add monohydrate OOg). The reaction mixture was stirred at 
0-C for a former Ih. Ether OOOmD was added and the solution was washed wnh 
IN sodium hydroxide aqueous solution. The organic extract was dried (MgSCU) 
and me solvent was removed under reduced pressure. The residue was 
purified by chromatography on silica gel (ethyl acetate: hexanes; !=9> to yteld 
compound 24 (23.4g; 98%). (8NMR; 300Mrte solventi CDC1,; standard: TMS) 
15-2 1 (12H; m; OCH-CH 2 ^H 2 -Crf 2 <H 2 -0 THP) 3.S5065 (2H; m; OCH-CHz- 
Cft-CH^-O THP) 3.75-3.95 (2H; m; CMM<W»z-CHr-CHr<> THP) 4.1* 
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(2H; s; Ph-CH 2 00) 5.40 (1H; t; J 3Hz; OCH-CH 2 <:H 2 -CH2-CH 2 -0 THP) 5-49 (1H; 
t; J 3Hz; 0-CH-CH 2 -CH 2 -CH 2 -CH 2 -O THP) 6.55 (1H; dd; J 2.5Hz and 8.5Hz; CH 
phenyl) 6.61 (1H; d; J 2.5Hz; CH phenyl) 7.03 and 7.17 (2H; AB system; J 8.5Hz; 
CH phenyl) 7.77 (1H; d; J 8.5Hz; CH phenyl) 12.60 (1H; s; Ph-OH). 

Chroman-4-one 25 (R=H) and Chalcone 26 (R=H) 

To a mixture of the diether 24 (24.4g; 59.2mmol) and the aldehyde 
(OHCC6H4OH) (7.6g; 62.18mmol) in dry benzene (750ml) was added piperidine 
(500ul). The solution was refluxed for 48h and water was continuously 
removed by nuTans of a Dean Stark apparatus. The solvent was removed under 
reduced pressure and the residue was purified by chromatography on silica gel 
(ethyl acetate: hexanes; 15) to yield compounds 25 (R=H) (143g; 47%) and 26 
(R=H) (8.4g; 27%). This last compound can be converted to compound 25 (R=H) 
by heating with sodium acetate in methanol. 

Chroman-4-one 25 (R=H) 

(5 NMR; 300MHz; solvent: CDCI3; standard: TMS) 

1.5-2.1 (12H; m; 0-CH-CH 2 -CH 2 -CH 2 -CH 2 -0 THP) 3.45-3.65 <2H; m; OCH-CH 2 - 
CH 2 -CH 2 -CH 2 -0 THP) 3.8-3.95 (2H; m; 0-CH-CH 2 -CH 2 -CH 2 -CH 2 -0 THP) 4.05-4.1 
(1H; m OCH-CH-C=0) 5.25-535 (1H; m 0-CH-CH-C=0) 5.35-5^5 (2H; m; O-CH- 
CH 2 -CH 2 -CH2-CH 2 -0 THP) 6.6-7.1 (10H; m; CH phenyl) 7.85-7.95 (1H; m; CH 
phenyl). 
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SCHEME A 




23 



551 IP.CTlTi rrer euctrr 



WO 93/10741 



PCT/CA92/0051K 



-67- 



EM343 

A mixture of compound 25 (R=H) (1.90g; 3.8mmol), l-(2-chloroethyl)piperidine 
hydrochloride Cl(CH 2 ) 2 NC s Hi 0 . HC1 (1.18 g; 6.5 mmol) and sodium carbonate 
(0.97g; 9.1 mmol) in acetone (100 ml) was kept under reflux and with stirring for 
48h. The precipitate was filtered off and washed thoroughly with acetone. The 
solvent was removed under reduced pressure and the residue was purified by 
chromatography on silica gel (hexanes:acetone; 7:3 + a few drops of 
triethylamine) to yield compound 25 (R=(CH 2 ) 2 NC 5 Hi 0 ) (1.57g; 66%). To a 
solution of compound 25 (R=(CH 2 ) 2 NC 5 Hi 0 ) (90mg; 143umol) in ether (30ml) 
was added methylmagnesium iodide (3.0M solution in ether; 1.2ml; 3.6mmol) 
at 0°C and with stirring. The mixture was stirred for a further 3h. at room 
temperature, then washed with saturated ammonium chloride solution. The 
organic solution was dried (MgS0 4 ) and the solvent was removed under 
reduced pressure. The residue was quickly filtered through silica gel (ethyl 
acetate: acetone; 1:1) to afford compound 27 (R^CHkhNCsHio , Rc = CH 3 )(90mg; 
97%) which was used directly in the next reaction. 

A solution of compound 27 (R=CH2) 2 NC 5 Hio, Rc = CH 3 ) (90mg; 139umol) in a 
mixture of acetic acid (60ml) and water (6ml) was kept at 100°C for lOmin. The 
solvent was removed under reduced pressure and the residue was purified by 
chromatography on silica gel (ethyl acetate: acetone; 3:2) to yield compound 28 
(EM 343, R=(CH 2 ) 2 NC 5 Hio , Rc = CH 3 ) (40mg; 62%). (8 NMR; 300MHz; solvent: 
CD3OD; standard: TMS), 1.46 (2H; m; cydo-N-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 ) 1.60 (4H; 
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m; cydo-N-CH 2 -CH 2 -CH 2 -CH 2 -CH2-) 2.02 (3H; s; CH 3 -C=C) 236 C4H; m; cydo-N- 
CH 2 ^H 2 -CH2^Hz-CH2-) 2.76 (2H; t; J 5Hz,0-CH2-CH 2 -N) 4.06 (2H; « J 5Hz; O- 
CH 2 -CH 2 -N) 5.77 (IH; s; OCH-Ph) 6.12 (1H; d; J 25Hz; CH Phenyl) 635 (IH; dd; J 
23Hz3Hz; CH Phenyl) 6.70 <2H; d; J 83Hz; CH Phenyl) 6.77 (2H; d; J 83Hz; CH 
Phenyl) 6.98 (2H; d; J 8.5Hz; CH Phenyl) 7.12 OR d; J 8Hz; CH Phenyl) 7.19 C2H; 
d; J 83Hz; CH Phenyl). Mass Spectroscopy: M+ 459. 

The product, EM 343, was then prepared for efficacy testing using the ZR-75-1 
human breast cancer cell line. 

Maintenance of Stock Cell Cultures 

ZR-75-1 cells (83rd passage) were obtained from the American Type Culture 
Collection (Rockville, MD) and routinely cultured in phenol-red free RPMI 
1640 supplemented with 1 nM E* 2 mM L^lutamine, 1 mM sodium pyruvate, 
15 mM N-2-hydroxyethyl-pi P era2ine-N'-2-ethanesulfonic acid, 100 IU 
penicillin/ml, 100 »g streptomycin/ml, and 10% (v/v) fetal bovine serum 
(Hydone, Logan, UD under a humidified atmosphere of 95% air, 5% CO*, at 
37-C All media and medium supplements were purchased from Sigma. Cells 
were subcultured weekly by treatment with a pancreatic solution containing 
0.02% EDTA (w/v). The cell cultures used for the experiments herein described 
were between passages 89 and 94. 
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Measurements of Cell Proliferation 

Cells in their logarithmic growth phase were harvested, briefly centrifuged, and 
resuspended in RPMI 1640. Cells were then plated in triplicate in UMBRO 
24-well plastic culture plates (2 cmVwell). Since plating density influences the 
effect of hormones on ZR-75-1 cell growth, cells were plated at a density of 1 x 
10 4 cells/ well. After 72 h, medium was replaced with fresh medium of 
identical composition containing, in addition, the concentrations of steroids 
and/or inhibitors (e.g. EM 312 or EM 343) indicated along the X-axis of Figure 5. 
Control cultures received the ethanol vehicle only. Cells were then allowed to 
grow at 37°C for 10 days with medium changes (of identical composition) every 
2 days. In absence of inhibitors, in 0.1 nM estradiol (E2)-containing medium, 
ZR-75-1 cells have doubling time of about 48 h. 

After E2 and/or antiestrogen treatment, cells were harvested by addition of 0.5 
ml of a pancreatin solution (Sigma) for 5-10 min at 37 °C before addition of 0.5 
ml of RPMI 1640 containing 5% dextran-coated charcoal-fetal bovine serum in 
order to block enzymatic action. Cell number (0.10-ml aliquot) was determined 
by measurement of DNA content as previously described (Simard et al., 
Endocrinology 126: 3223-3231, 1990). 

As may be seen from Figure 5, EM 343 provided extensive cell growth 
inhibition at low concentration. Half-maximal effectiveness occurred at a 
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concentration of 2.55 x 1(H°M. Without intending to be bound by theory, it is 
believed that the B-ring alkyl substitution utilized in certain preferred 
embodiments of the invention (e.g. the methyl substitution of EM 343) 
enhances effectiveness relative to compounds lacking such a substitution. For 
example, another species of the invention. 




o(CH,,) 2 t/ y 



EM 312 



reported by Saeed et al Q. Med. Chem. 33, 3210-3216, 1990) and Sharma et al. Q. 
Med. Chem. 33: 3216-3222 and 3222-3229, 1990) to have antiestrogenic actxvxty 
underperformed EM 343 in comparative testing in our laboratory on the 
growth of human ZR-75-1 breast cancer cells, the IC50 value of EM-3I2 being 
3-fbld higher at 8.43 xl0-«>M (Fig. 5). 

Set form below axe some flow charts description and illustration of a number of 
preferred synthesis schemes for certain preferred antiestrogens in accordance 
with the invention. Hie steps set forth below are set forth merely by way of 
example. Those of skill in the art will readily recognize alternative syntheUc 
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pathways and variations capable of producing a variety of antiestrogens and 
other sex steroid activity inhibitors in accordance with the invention. 
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EXAMPLES OF SYNTHESIS OF PREFERRED INHIBITORS OF SEX STEROID ACHYTTY 
Instrumentation 

The m spectra were taken on a Perkin-Elmer 1310 spectrophotometer. Proton 
NMR spectra were recorded on a Varian EM-160A (60 MHz, when specified) or 
a Varian XL-200 (MHz) instrument The following abbreviations have been 
used: s, singlet; d, doublet; dd, doublet of doublet; t, triplet; q, quadruplet; and m, 
multiplet. Chemical shifts are reported in 6 values in ppm relative to 
tetramemysuane CTMS) as internal standard. Mass spectra (MS) were obtained 
on a V.G. Micromass 16F machine. Thin-layer chromatography (TLC) was 
performed on 0.25 mm Kieselgel 60F254 plates (E. Merck, Darmstadt, ERG). For 
flash chromatography, Merck-Kieselgel 60 (23(M00 mesh A-S.T.M.) was used. 
All solvents used in chromatography have been distilled. Unless otherwise 
noted, starting material and reactant were obtained commercially and were 
used as such or purified by standard means. All solvents and reactants purified 
and dried were stored under argon. Anhydrous reactions were performed 
under an inert atmosphere, the set-up assembled and cooled under argon. 
Organic solutions were dried over magnesium sulfate, evaporated on a rotatory 
evaporator and under reduced pressure Anhydrous solvents were prepared in 
the following way. 
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SOLVENT 


DISTILLED OVER 


AMINE, DIMETHYLFORM AMIDE 


CaH 2 


HEXANE, DICHLOROMETHANE 


P2Q3 


ACETONE 


K2CO3 


BENZENE 


UAIH4 


TOLUENE 


Na 


ETHER, TETRAHYDROFURAN 


UAIH4, Na bcnzophenone 



LIST OF ABBREVIATIONS 


Bz 


Benzyl 


DMF 

• 


Dimethylformamide 


EDTA 


Ethylenediaxninetretraacetic add 


HMPA 


Hexamethylphosphoramide 


HPLC 


High pressure liquid chromatography 


LDA 


lithium diisopropylamine 


mCPBA 


meta-chloroperbenzoic add 


MOM 


Methyloxymethyl 


NAD 


Nicotinamide Adenine Dinudeotide 


NADH 


Nicotinamide Adenine Dinudeotide reduced form 


PTSA 


Para-toluene sulfonic add 


PTSQ 


Para-toluene sulfonyl chloride 


TBDMS 


t-butyldimethylsilyl 


THF 


Tetrahydrofuran 


THP 


Tetrahydropyrannyl 


TMS 


Tetramethylsilyl 
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EXAMPLEl 



Instrume ntation 



TR spectra were obtained in a Perkin-EImer spectrometer 1310. UV spectra were 
recorded in methanol on a Beckman DU-6 spectrometer. H-NMR spectra were 
obtained at 200 MHz on a Varian XL-200 spectrometer. Chemical shifts are 
reported in ppm units with tetramethylsilane as internal standard. Mass 
spectra were obtained on Micromass 16F spectrometer. 



lBa ^ M-mpA v i-^ i«-M« r4-hvdroYVPheny1V12-peT,raH P re n oic amide 
(EM-142, compound 5 with x=10) 

The synthesis of this compound is described in the scheme I (infra) where x=10. 



f4-m ^r,vyphenvl)-n-pentadecenoI (3), 

^memoxy^thyU-C^methoxyphenyl). acetophenone (2) (710 mg, 23 rnmol, 
prepared from desoxyanisoin, ethyl bromide and LDA by a known method) in 
THF (10 ml) were added, under argon, to Grignard reagent prepared from 
11-bromo-terrahydropyranyl undecanol (6.6 g, 19.7 mmoles) and magnesium 
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(0.6 g, 24.7 mmoles) and THF (10 ml). The mixture was stirred for 18 hours, 
then acidiHed with IN HC1 and extracted three times with ether. The organic 
phase was washed with water (X3), dried over anhydrous magnesium sulfate, 
and evaporated under reduced pressure. The residue was chromatographed on 
Silica-gel (Kieselgel, 60F254, Merck, 0.063-0.200 mm, 100 g). Elution with a 
mixture of hexane-ethyl acetate (9:1 v/v) gave 12,13-Bis-(4-methoxyphenyl)- 
tetrahydropyranyl pentadecan-l,12-diol (991 mg, 76%) as a mixture of 
diastereoisomers; colorless oil, IRv ma x (neat) 3480, 1600 cnr*; 'H-NMR (5, 
CDC1 3 ); 0.62 (3H, t, J= 73 Hz, CH2CH3), 2.73 (1H, 2d, J=9.7 Hz, -<3iCH2CH3), 
3.2S4.00 (4H, m, -CHaOCHOCH^r), 3.76 and3.79 (6H, 2s, -OCH3), 437 (1H, t, J-1.1 
Hz, -O2-CHCH2) and 6.71-730 (8H, m,H-Ar)ppm. MS m/e= 523 (M + -H 2 0). 

The above diastereoisomers (920 mg, 13 mmol) dissolved in methanol (30 ml) 
and 5N HC1 (5 ml) was refluxed for 1 hour, then collected, and extracted three 
times with ether. The organic layer was washed with water, dried over 
anhydrous magnesium sulfate, evaporated under reduced pressure to dryness 
and finally chromatographed on silica gel (Kiesegel, 60F254, 0.063-0.200 nun, 
Merck, 100 g). Elution was a mixture of hexane-ethyl acetate (7:3 v/v) gave 
12,13-Bis(4-methoxyphenyl)-ll-pentadecenol (3) (710 mg, 65% from compound 
2), colorless oil, IR, v max (neat), 3340, 1600, 1030 an"*; UV Ymax 0°g e> = 231 
(4.27) nm; 'H-NMR (5, CDCI3), 0.88 (3H, t, J = 73 Hz, -CH2CH3), 330 (1H, t, J= 9.7 
Hz, -CH-CH2,CH 3 ); 3.63 (2H, t, J = 6.6 Hz, -CHtQVO, 3.76 and 3.78 (6H, 2s, -OCH3), 
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551 (1H, t, J- 8.8 Hz, 1 -C = CH-) and 6.63-7.10 8H, m, H-Ar) ppm; MS m/e = 438 
(M+). 



M-Viufvl , N-metb y 1 J2 15^15 f4^fhffxvphmyl)-ll^tii(frrMioic amide (4) 

To a cooled solution of alcohol 3 (710 mg, 1-56 mmol) in acetone (17 ml) was 
added Jones' reagent (8N-chromic acid solution, 0.77 ml). After 30 minutes, 
isopropanol (5 ml) was added and the mixture was poured in water and 
extracted three times with ethyl acetate. The organic layer was washed twice 
with brine, dried over magnesium sulfate and evaporated to dryness. The 
crude 12,13-Bis (4-methoxyphenyl)-ll-pantadecenoic add was used in the next 
step without purification. To its solution in anhydrous methylene chloride (4 
ml) at -10'C was added, under stirring, trixsobutylamine (470 A 1.96 mmol) and 
isobutyichioroformate (280 ,il, 2.1 mmol). After 40 minutes, 
N-memylbutylamine (1.5 ml) was added and the mixture was Stirred at room 
temperature during 1 hour. Methylene chloride (50 ml) was added. The 
organic solution was washed with IN Hd, saturated sodium bicarbonate 
solution and water (3X), dried on magnesium sulfate and evaporated to 
dryness. The residue was purified by "Flash chromatography" on silica gel 
(Kieselgel 60, Merck, under 0.063mm, 50 g). Elution with a mixture of 
hexane-ethyl acetate (4:1 v/v) gave N-butyl, N-methyl-12,13-Bis 
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(4-methoxyphenyl)-U-pentadecenoic amide (4), (549 mg, 68%) colorless oil; IE. 
Vmax <neat), 1640, 1600 cm-l; UV Ymax dog e) = 230, (439) nm; 1H-NMR (5, 
CDCI3), 0.8541.98 (6H, m, 2-CH2CH3), 2,27 (2H, t, J= 7.1 Hz, CHACON), 2.91 and 
2.96 (3H, 2s, -NCH3), 3.25-336 (3H, m, -NCH2 and CH3CH2CH.-), 3.77 and 3.78 
(6H, 2s, OCH3), 550 (1H, J= 7.1 Hz, -C=CH-) and 6.69-7.01 (8H, m, H-Ar) ppm; MS 
m/e = 521 (M+). 



N-hntvT. N-mpthvl-12.13-Bis (4-hvd m yyphenvlM2-pentadecenoic amide 
(EM-142, compound 5 with x = 10). 

To the above dimethoxy amide 4 (117 mg, 0.22 mmol) in CH 2 C1 2 (1 ml) at 0°C 
was added, under argon, 1.0 M borane tribromide (675 jd). The solution was 
stirred for 1 hour, then poured into water and extracted with ether (3x). The 
organic solution was washed with water, dried on magnesium sulfate, and 
evaporated to dryness. The residue was purified by "Hash chromatography" on 
silica gel (Keselgel 60, Merck, under 0.063 mm, 30 g). Hution with mixture of 
hexane-ethyl acetate (4:1 v/v) gave N-butyl, N-methyl-12,13-Bis 
(4-hydroxyphenyl)-12-pentadecenoic amide (EM-142, compound 5 with x = 10) 
(34 mg, 31%), colorless oil, IR v max (neat) 3300, 1600 cnr*; UV Ymax dog e) = 
235 (4.25) nm; 1 H-NMR (6, CDCI3), 0.76 (3H, t, J= 7.3 Hz, -CH 2 CH3), 0.96 (3H, t, J= 
73 Hz, N (CH 2 ) 3 CH3), 2.05-2.20 (4H, m, CH2-C = C-CH 2 -), 235 (2H, t, J= 7.0 Hz, 
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-CH 2 CON-), 2.97 and 3.00 <3H, s, -NCHs). 3.29 and 3,41 (2R 2t, J- 73 Hz, 
-N-CIfe-), and 659-7.09 (8H, m, H-Ar) ppm; MS m/e = 493 (M+). 
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EXAMPLE2 

EFFECTIVENESS OF ANTIESTROGEN SYNTHESIZED IN EXAMPlJs 1 

EM-142 from example 1 was tested by competition binding on the rat uterine 
cytosol estrogen receptor with PHI estradiol according to Asselin et al. (1976) 
prodecuxe. Hg. 1 shows the binding affinity of EM-142 compared with estradiol, 
diethylsulbestrol and ICI 164384 (Wakeling and Bowler, 1987). (incubation was 
performed at 25»C for 3 hours). It can be seen that EM-142 is only 3 times less 
potent than 17|J-estradiol itself while being more potent than the antiestrogen 
Id 164384. 

The antiestrogenic activity of EM-142 was measured Jyofvaby inhibition of the 
estradioi-induced stimulation of uterine weight in adult female 
'ovariectomy Balb/c mice (body weight = 19-20 g) sacrificed five days after 
ovariectomy. EM-142, and/or estradiol contained in ethanol were injected 
subcutaneous* in the appropriate groups in a solution of 0.9% (w/v) sodium 
chloride and 1% (w/v) gelatin at different concentrations in 0.2 ml for EM-142, 
twice daily, starting on the day of ovariectomy for a total of 9 injections. 
Estradiol was injected at the dose of 0.01 Mg in 0.2 ml, twice daily, starting on the 
morning after ovariectomy for a total of 8 injections. 

After sacrifice, the uteri were rapidly removed, freed from fat and connective 
tissue and weighted. Results shown in Fig. 2 are the means ± SEM of groups of 
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9-10 mice. It can be seen that the very low dose of 03 ug already has a significant 
inhibitory effect of an E 2 -induced uterine growth and that a complete reversal 
of % effect is obtained at higher doses. A half-maximal inhibitory effect is in 
fact observed at approximately 3 ug while, at the doses used, 20 ug causes a 
complete reversal of estrogenic action. Note that EM-142 has no estrogenic 
effect on uterine weight, thus demonstrating its potent antiestrogenic activity. 
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EXAMPLE3 
Scheme 2 



M-Hiit yl- M-me ^ yl-^-I^Bis^ ^Y^^^^^^ pentariecanoic amide (6) 



JTjP H 2 .calaJyfc 

o 

(CH2) x CON(CH3)C 4 H 8 



HO 




OH 



(CH 2 ) x CON(CH 3 )C 4 H 9 

6 
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EXAMPLE 4 
Scheme 3 

N-hutvl. N-methvl-5-f4-rf2-r4-hvdroxvphenvn henzothiophpn-3-vn formvll 
phenoxvl hexanoic amide (12) 




SUBSTITUTE SHEET 



PCT/CA92/00518 

WO 93/10741 



-84- 



EXAMPL-E 5 (Scheme 4) 
Saart yj £Bnefo^6zfez(aans z r -2"-bk (4"-hYdroxyphPn Y l)-T-butenYl> 
pTiPnnyvll hP T h,t 1 nir amlde (18) 




18. 
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Example 6 
Scheme 5 

N-butyL N-methyl-(6'-hydroxv, 2 , -(4"-hydroxyphenvl)>3 , --methvl-indol-N , -yl) 
imdecanoic amide (22) 




SUBSTfTUTE SHEET 



WO 93/10741 



PCT/OV92/00518 



-86- 



EXAMPLE7 
Scheme 6 

Nf-hntvL N-Me ^ y1-il-r4.4'-(1 , 7-HiPriivl-I.2-ethanvdivl) bis-phenoI-3-yH 
undecann ir amide (28) 




2)Na0H 
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EXAMPLE 8 (Scheme 7) 
N-butvl, N-methvl-re^hvdroxv^-^-hvdroxy phenvD-fr. Z'-dihydronaphta-len- 
3'-yD undecanoic amide (34) 

CO2B 

6-methoxy-2-tetra)one / 29 



NaH 

RBr (1 eq) 



R JCQ2EI 



RC0 2 Et ^0<-s0 

jfTj ° — o^T*"~ CH 3 0' j<! *^ lv (CH 2 ) 1 o-iA. 

30 0-' 



31 °" 



R= CH 3 C 2 H S . C 3 H 7 Na 2 C0 3 A 

B 2 (CH2) 1() -e^- 
o— ' 





H o 1) BrMgC 6 H 4 OCH 3 

, „ , <w ^ CH 3 O-^ X -^ v (CH 2 ) 10 COOH 

CH 3 O'^^ v (CH 2 ), 0 -<»^- 3) OH' 33 
32 ° 

1) BBr 3 

2) CICO,i-Bu, NH(CH3)C 4 H 9 

3) NaOH 

R 




HO^^ s ^* v (CH 2 ) 10 CON{CH 3 )C 4 H 9 
34 
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EXAMPLE 9 

Synthesis of a starting compound, n-n-butyl, N-methyl-u-(3'- 

BF^OY^XY-IT^XO-F^^ (9> 
(SCHEME 8/ INFRA)) 

Tq-nr>r-testO^^""^cet?^> ^nnlaretate (2) 

In ^ apparatus supplied with a drierite drying tube, a solution of 
19-nor-testosterone (10) (100 g; 0365 mole) in acetic anhydride (200 mfc pyridine 
(32 ml) and acetylchloride (320 ml) was heated at reflux under magnetic stirring, 
for 3 h and then concentrated to dryness under vacuum. The dry residue was 
triturated in absolute ethanol, filtered and washed with little portions of 
absolute ethanol. After drying, 19-nor-testosterone acetate 3-«nolace«ate was 
obtained as a white powder (121.4 g, yield 93%) mp. 176-177-C The structure 
was confirmed by spectroscopic means. 



17 p-acetoxy-gstra-4 ,f- /,; ° T< -^- r>ne 01 

To a cooled suspension of enolacetate (121 & 0.337 mole) in a mixture of DMF 
(330 ml) and water. (7.2 ml) at 0°C was added, under nitrogen, over a period of 1 
h, N-bromosucdnimide (63 g). The resulting solution was stirred for an 
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additional 0.5 h at 0°C. Then lithium carbonate (60.8 g) and lithium bromide 
(30.4 g) were added. The mixture was heated at 95°C for 3 h and then poured 
into 1.7 1 of ice-cold water containing 165 ml of glacial acetic acid. After stirring 
during 15 hours, the crude 17p-acetoxy-estra-4,6-dien-3-one <3) was filtered, 
washed with water, dried in a desiccating apparatus and recrystallized twice 
from isopropyl ether (72 g, yield 68%, mp 110°C). The structure was confirmed 
by spectroscopic means. 



7^11'.aceto vY-"" Hp< T n 17B-acetoxv esto-4-en-3=QngJ4l 
A. Preparation of rea gents and solvents 
11-bromo undecanol tetrahydro pyranyl ether 

11-bromo-undecanol (100 g, 398 mmol) was dissolved in dry ether (768 ml) and 
the solution was cooled to 0°C using an ice/H 2 0 bath. To this solution was 
added HC1 gas (2.13 g, 58.4 mmol, 26 ml of HCl/ether). 

To this mixture, a solution of 3,4-dihydro-2H-pyran (39.9 g, 433 ml) freshly 
distilled in dry ether (218 ml) was added over a period of 90 min. The solution 
was then stirred over a period of 16 hours at room temperature. Afterwards, 
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sodium bicarbonate was added to the mixture. The residue was filtered and t 
solvent was evaporated under vacuum. 

The product was then filtered through basic alumina (250 g, Woelm, grade 
using petroleum ether (30-60) as solvent (112 g, 81%). 



B. Grtfitard reagent 

In a dry three-neck flask (1000 ml) under dry argon, magnesium (12.0 g, 494 
mmol) was placed and activated with iodine. Magnesium was heated with the 
flame to remove iodine and to dry the apparatus. The system was then cooled 
to -20°C, and a solution of 11-bromo-undecanol tetrahydropyranyl ether (73.8 g, 
211 mmol) in dry THF (420 ml) was added dropwise. Hie mixture was stirred 
under dry argon during one day at -20°C 

The mixture was cooled to -35°C C^°C) using a dry ice/CCU/acetone bath. The 
anhydrous cuprous chloride (1.18 g, 12 mmol) was added and the mixture was 
stirred over a period of 0.5h. 
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C. Addition of Grimard reattnt 

After 05 h, using the same apparatus mentioned above (Ar, -35°C), a solution 
of 17p-acetoxy estra-4,6-diene-3-one (3) (32.0 g, 102 mmol) in dry THF (300 ml) 
was added dropwise over a period of 6 h to the Grignard reagent (red coloration 
appeared and disappeared). The mixture was stirred for an additional 1 h and, 
after removal the cooling bath, acidified (about 0°C) with acetic acid (40 iri), 
diluted with water and extracted with ether (3x). The ether solution was washed 
with a saturated sodium bicarbonate solution and water. The organic layer was 
dried over anhydrous magnesium sulfate and evaporated under reduced 
pressure to dryness. 

The residue was dissolved in MeOH (660 ml) and 5N HC1 (180 ml), refluxed for 
1 h and 45 min, then concentrated under reduced pressure and cooled in an ice 
bath. The mixture was then filtered to remove the white precipitate. After the 
solution had been diluted with water and extracted with methylene chloride 
(3x), the organic layer was dried over anhydrous MgSCU and evaporated under 
reduced pressure to dryness. Finally, the product (55.9 g, brown oil) was 
chromatographed on silica gel (Kieselgel 60F254, Merck, 0.063-0.200 mm, 1500 g). 
Elution with mixtures of methylene chloride and ethyl acetate (4:1 to 1:2 v/v) 
and then pure ethyl acetate gave crude ya-Ul'-hydroxy-undecyD-iyp-hydroxy 
estra-4-en-3-one (34.8 g) which was dissolved in dry pyridine (200 ml) and dry 
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acetic anhydride (200 ml), stirred 17h at room temperature and then poured in 
ice-water. The product was extracted with methylene chloride (3X), washed 
with IN hydrochloric acid, water, saturated sodium bicarbonate and water <3X>, 
dried on anhydrous magnesium sulfate and filtered. After evaporation of 
solvent, the mixture (35 g) of 7a- and 7p-diacetoxyenones and degradation 
products of Grignard reagent were separated by flash chromatography on silica 
gel (Kieselgel 60, Merck, 230 mesh ASTM, 2.0 kg) developed with a mixture of 
hexane and diethyl ether (2:3 v/v). The first product eluted was pure 
amorphous 7*-(ir-acetoxy undecyl) 17^acetoxy^tra-4-en-3-one (4) (20.8 g, 39.4 
. mmol, yield from dienone was 39.0%). Further elution gave the 7p-isomer (5) 
(5.4 g, 103 mmol, 10%). All structures were determined by spectroscopic means. 



7„-fir-hvdroyy-iinHPcvl) es *r*-l ^(10Vtri>Ti-3,l7ft-diol (6at 

Under dry argon, a solution of 7o-(ir-acetoxy undecyl) 
17p-acetoxy-estra-4-en-3-one (4) (17.0 g, 32.4 mmol) in dry acetonitrile (150 ml) 
was added rapidly to a suspension of cupric bromide (148 g> 66.2 mmol) and 
mmol) and lithium bromide (2.89 g, 33.6 mmol) in warm acetonitrile (75 ml). 
The mixture was heated to reflux over a period of 30 min and stirred 
vigorously, and then cooled to room temperature. A saturated aqueous 
solution of sodium bicarbonate (50 ml) was added, and then the organic 
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compound was extracted with ethyl acetate (3x 150 ml). The organic layers were 
washed with water, dried over anhydrous magnesium sulfate, filtered and 
evaporated under vacuum to dryness. The residue was chromatographed on 
silica gel (Kieselgel 60F254 Merck 0.063-0.200 mm; 1000 g). Elution with 
hexane-ethyl acetate (1:1 v/v) gave the 7a-(ll'-acetoxy-undecyl) estra- 
^VS'ttOO-trien-S^p-diol, 17p-acetate (6b) (8.51 g; 503%) and the starting 
product (133 g; 15%). 

The above diacetate phenol (831 g, 16.2 mmol) was dissolved in methanol (90 
ml) and sodium hydroxyde 30% (w/v) (9 ml). The mixture was refluxed for 90 
nun under dry nitrogen. The solution was then concentrated under vacuum 
and diluted with hydrochloric add (10%, v/v). The mixture was extracted using 
ethyl acetate (4 x 150 ml) and the ethyl acetate extract was washed with water, 
dried over anhydrous magnesium sulfate, filtered and evaporated under 
vacuum. The evaporation gave 7a-(ll'-hydroxy undecyl) 
estra-133(10)-trien-3,17p-diol (6a) (6.99 g, 98% brut) as a yellow foam, the 
structure of which was confirmed by spectroscopic means. 



3-benzoyloxv 7tt-<ll'-hvdroxv undeevtt estra-1.3.5(10)-trien-17p-ol (7) 

The above triol (6.99 g; 15.8 mol) was dissolved in acetone (25 ml) and an 
aqueous solution of sodium hydroxyde (IN, 19-1 ml). The mixture was cooled 
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to 0°C using an ice/water bath. Benzoyl chloride (2.22 ml, 19.1 mmol) was then 
added dropwise. The mixture was stirred for 40 min at 0°C and then diluted 
with water. The solution was extracted using ethyl acetate (3X) and me organic 
layers were washed with a saturated aqueous solution of sodium bicarbonate 
and finally with water. The ethyl acetate solution was dried over anhydrous 
magnesium sulfate, filtered and evaporated under vacuum to dryness. Then, 
the residue was immediately chromatography on silica gel (Kieselgel, 60F254, 
0.063-0.200 mm; 500 g). The chromatography was carried out, first, using 
methylene chloride as solvent (about 1 liter) and secondly the pure 
3-benzoyloxy .7a-(ll'-hydroxy undecyl) estra-l^(10)-trien-17p^,l (7), colorless 
ofi (630 g, 75%) was ehxted with methylene chloride-ethyl acetate (5:1 about 1 
titer and 4:1; v/v). The structure was confirmed by spectroscopic means. 



— ynnvtrien-rfr-vl) undecanoicadd (8) 

To a cooled solution of S-benzoyloxy^a-dl'-hydroxy undecyl)estra-l^(10)- 
trien-17p-ol (7) (43 g) in acetone (100 ml) was added dropwise Jone's reagent 
(8N-chromic acid solution 6.7 ml). After 30 min, isopropanol (40 ml) was 
added and the mixture was concentrated under vacuo. Water was added and 
the mixture was extracted four times with ethyl acetate. The organic' layers 
were washed twice with brine, dried over magnesium sulfate and evaporated to 



SUBSTITI ITTP: .QWCCT 



WO 93/10741 



PCT/CA92/00518 



-95- 



dryness. The crude ll-(3'-benzoyloxy-17'-oxo-estra-l'^ / (10')-trien-7'a-yl) 
undecanoic acid (8) (3.94 g) was used in the next step without purification. 
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N-n-butvlj\-methvl-ll-(3 , -hvdroxv-17 / -oxo-estra-l , 3 , ^ , (10 , )-trien-7 / tt-Yl) 
undecanamide (9b) 

To ll-(3 / -ben2oyloxy-17'-oxo-cstra-l' / 3 , / 5'(10')-trien-7'a-yl) undecanoic acid (8) 
(3.94 g, 722 mmol), dissolved in anhydrous CH2CI2 (100 ml) and cooled at -10°C 
was added tributylamine (2.18 ml, 9.15 mmol) and isobutylchloroformate 
(1.30 ml, 10.0 mmol). The solution was stirred during 35 min. and N- 
merhylbutylamme (13 ml, 109.7 mmol) was added. The mixture was warmed 
to room temperature and stirred during 1 h. Afterward, CH 2 a 2 was added and 
the organic phase was washed with IN HC1, water, saturated sodium 
bicarbonate solution and finally with water, dried with anhydrous MgS0 4 and 
the solvent was removed under reduced pressure. The residue was purified by 
chromatography on silica gel. Elution with mixture of EtOAc/hexane (1.5:8.5 
v/v) yielded N-buryl, N-methyl-ll-(3'- benzoyloxy-17'-oxo-estra-l',3'3'(10')- 
trien-7'a-yl) undecanamide (9a) (4.25 g, 96%) as colorless oil; IR v (neat) 1750, 
1725 and 1640 cm- 1 . The above described benzoyloxy amide (341 mg, 
0.54 mmol) was dissolved in methanol (10 ml) and cooled at 0°C Following 
this 2N NaOH (5 ml) was added and the mixture was stirred during 60 min. at 
0°C The solution was neutralized with IN HC1 and extracted with CH2O2. 
The organic phase was dried with anhydrous MgS0 4 and the solvent was 
removed under reduced pressure. The residue was purified by chromatography 
on silica gel. Elution with mixture of EtOAc/hexane (3:7 v/v) yielded N-butyl, 
N-methyl-ll-(3'-hydroxy-17'-oxo,estra-l'3' / 4'(10)-trien-7'a-yl) undecanamide 
(9b.) (284 mg, 97%) as colorless oil; 1 H-NMR 5 (CDCI3) 0.91 ( S/ 3H,18'-CH 3 ), 2.76 
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app(d,lH,J=I6,3Hz, part of ABX system, 6'-H) 2-96 and 2.98 (2s,3H,N-CH3), 3.27 
and 338 (2tapp2HJ=75Hz^J-CH2-) 16-63 (broad s,lHy4'-H), 6.70 (broad d,lH,J=8.5 
Hz,2'-H), 7.12 (d,lHJ=8.4 Hz,l'-H); IRv^ (neat) 3270, 1730, 1615 cm-*; MS m/e 
523 (M+,100%), 508 (M+-CH^2%), 142 (C 2 H4CON(CH3)C4H9 + , 47%). 
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16-HALO-ESTRADIOL UNDECAN AMIDE (SCHEME 9) 

N-n-butvLN-r nprti yl-ll-tt^ 
undecana mide (10) 

The ketone amide 9b (163 mg, 0.50 mmol) was dissolved in isoprenyl acetate 
(10 ml), p-toluenesulfonic acid (44 mg) was then added and the solution was 
distilled to about two-thirds of the original volume in 7 h and was then stirred 
at reflux for 12 h. Afterwards, the solution was cooled with an ice-water bath 
and extracted with 50 ml of cooled ether. The ether was washed with a cooled 
satured sodium bicarbonate and water. The organic phase was dried with 
anhydrous MgS04 and the solvent was removed under reduced pressure. The 
residue was filtered through alumina (15mm x 50 mm alumina Woehlm 
neutral, activity ID using a mixture of benzene-diethyl ether (3:7 v/v/) as 
eluant The solvent was removed under reduced pressure and, the residue was 
purified by flash chromatography on silica gel. Elution with mixture of 
EtOAc/hexane (1:4 v/v) yielded the N-butyl, N-methyl-ll-(3',17'p-diacetoxy- 
estra-l',3',5'(10'), 16'-tetraen-7'a-yl) undecanamide (10) (244 mg, 80%) as colorless 
oil;lH-NMR 8(CDC1 3 ) 0.92 ( S/ 3H,18'-CH 3 ), 0.92 and 0.95 (2t,3H-3',J=7.0 
Hz,N(CH 2 ) 3 CH3), 2.18 ( S ;3H,17'-OCOCH 3 ), 2.28(s,3H'-OCOCH 3 ), 2.76 app 
(d,lHJ=16.1 Hz, part of ABX system,6'-H), 2.90 and 2.96 (2s,3H,N-CH 3 ), 3.26 and 
3.35 (2ta pp ,2H,J=7.6 Hz,N-CH 2 -), 5.52 (m,lH,16'-H), 6.80 (broad S,1H,4'-H), 6.85 
(dd,!HJ t =9.1 Hz and J 2 =3.0 Hz,2'-H), 7.27 (d,lH,J=9.1 Hz,l'-H); IR v max (neat) 
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1750, 1635, 1200 cm*; MS m/e 607 (M+,2%) 5(M+-COCH 2 ,100%), 550 
(M+-COCH2<3l3,13%), 523 (M+-2COCH 2 ,45%), 142 (C 2 H4CON(CH 3 )QH 9 +,55%), 
129 (C 4 H 9 (CH 3 )NCOCH3 + / 38%), 114 (C4H 9 (CH 3 )NCO+ 60%), 86 (QH 9 (CH 3 )N-«v 
25%); EXACT MASS calcd for C38H57O5N 607.4239. found 607.4234. 



ylY undeC3 «amide (11. X = CD 

To diacetate amide 10, dissolved in 5 ml of acetone, was added a solution of 
sodium acetate (2.6 equivalents) in acetic add and water (1:11-3 v/v) and then, 
was treated with tertbutyl hypochlorite (1 eq.) prepared from t-butanol (4 ml) 
and Javel water tfavex 6.1%. 50 ml). The clear solution was warmed to 55°C and 
stirred for 1 h. Afterwards, the solvent was evaporated to dryness. The residue 
was dissolved in ether (100 ml) and water was added (20 ml). The organic phase 
was washed with water, dried with anhydrous MgS0 4 and evaporated to 
dryness. The residue was purified by chromatography on silica gel carried out 
with mixture of EtOAc/hexane (3:7 v/v) to give the N-butyl, N-methyl-11- 
(16'a-chloro-3'-acetoxy-17'-oxo-es^^ undecanamide 11, 

X=C1) (115 mg, 89%) as colorless oil; *H-NMR 5 (CDCI3) 052 and 0.95 (2t,3H,J=7.0 
Hz,N(CH 2 ) 3 CH3), 0.96 (s,3H,18'-CH 3 ), 2-28 (s,3H,3'-OCOCH 3 ), 2.80 app 
(d,lH,J=16,6 Hz, part of ABX system, 6'-H) 230 and 2.96 (2s^H,N<:H 3 ), 3.24 and 
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335 (2tap p/ 2HJ=7.4 Hz,-N-CH 2 -), 4.46 (^1^1=6.6 Hz,16'p-H), 6.82 (broad 
S,1H,4'-H), 6.86 (dd,lH,J=9.1Hz and fe-^Hz^'-H), 729 (d,lHJ=9.1 Hz,l'-H); TR 
v m ax (neat 1750, 1640, 1205 cm-*; MS m/e 601, 599 (M+,24%, 68%), 142 
(C 2 H4CON(CH3)C4H9 + , 100%), 114 (QH 9 (CH3)NCO+ 93%). 



N-huM.N-mefrvi-ii-tt6'«-<ftl n ^^ 
undecanamide ("EM 139" ) anH f"EM 170") 

A stirred solution of haloketone amide (11, X=CL) in anhydrous 
tetrahydrofuran (THF) (10 ml) under argon was chilled to -70°C with 
2-propanol/dry ice bath. A solution of 1.0 M of lithium aluminium hybride 
(2eq.) was then added dropwise. After 30 min, the reaction was allowed to 
return slowly at 0°C for 5 min, then was quenched by the dropwise addition of a 
mixture of THF-EtOAc (5 ml) (1:1 v/v) and acidified at pH - 4 with (10%) HC1. 
The mixture was stirring for 5 min at room temperature and then extracted 
with EtOAc The organic phase was washed with water, dried on anhydrous 
Na2S04 and evaporated under reduced pressure. The residue was 
chromatographed on silica gel with a mixture of EtOAc/hexane (4:6 v/v) as 
eluant: 
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Efcj 3 uj3d fc M : ine^^ 

yV> Mndecar "^^" <"™ *W> 

(15 mg, 29%) as colorless oil; analytical sample was obtained by HPLC 
purification; 1H-NMR 6 <CDC1 3 , 400 MHz) 0.79 (s^lSMZHa), 0.93 and 0.96 (2t, 
3H,J=73 Hz,N(CH2) 3 CH3), 2.80 (2HJw=17.1 Hz and 1*7 =45 Hz, A5-2434 (Hz, 
system ABX,6'-H), 2.94 and 2,99 (2s, 3H9N-CH3), 3^6 (ddji = 7.6 Hz and J 2 = 7.4 
Hz) and 332-3.43 (mM2H,-N-CH2-], 3.71 (d,lH,J=43 Hz,17'|i-H), 4.63 (ddd, 1H, 
J 16A5 = 10.2 Hz, Jx6,l7-=4-5 Hz and Ji 6 ,l5 3.9 Hz, 16>H), 6.50 (d, 1H, J-24 Hz, 
y-OH), 6.60 (d, 1H,J=23 Hz, 4'-H), 6.66 (dd,lHJi=8.4 Hz and J 2 =23 Hz, 2-H), 7.14 
(d,lH,J=83 Hz, l'-H); DfcWneat) 3300, 1615. 1495 cm*; MS m/e S6L559 (M + , 
40%, 100%), 523 (M+-HC1, 20%), 142 (C 2 H4CON(CH 3 )C4H 9 +, 44%), 114 
(C4H 9 (CH 3 )CNO+, 37%); Exact mass calculated for QwHiaOsNSSCl 5593785, 
found 5593821. 

- and - 

ytt undecg "*™™" (A ^ M «9 ,r ) 

(25 mg, 55%) as a colorless oil; analytical sample was obtained by HPLC 
purification; 1H-NMR 5 (CDC1 3 , 400 MHz), 0.81 (s3H, 18'-CH 3 ), 0.93 and 0.96 (2t, 
3H,J=73 Hz, (CH2) 3 CH 3 ), 2.78 2H, J 6 ,6=i6.2 Hz and J 6 ,7 = 4.5 Hz, A5=24.34 Hz, 
system ABX, 6'-H), 2.94 and 299 (2s, 3H,N=CH 3 ), 3.27 (dd, Ji-7.6 Hz and J 2 -73 Hz) 
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and 331-3.45 (m, 2H, -N-CH2), 336 (dd, 1H, Ji 7 ,i7-OH=3-4 Hz and Ji7,16 - 5.9 Hz, 
ITa-W, and 4,11 (ddd, 1H, Ji6,l5 = 10.8 z Ji 6 -17 = 5.9 z and Ji6-15=2-5 Hz, I6'|i-H), 
656 (d, 1H, J=19.7 Hz, 3'-OH), 6.61 (d, 1H, J=25 Hz, 4'-H), 6.66 (dd, 1H, Ji=8.4 Hz 
and J 2 =2.6 Hz, 2'-H), 7.13 (d, 1H, J=8.4 Hz, l'-H); IR v max (neat> 3320, 1615. 
1490 cm*; MS m/e 561,559 (M+, 38%, 100%), 523 (M+-HC1, 16%), 142 
(C2H 2 CON(CH3)C4H9 + , 80%), 114 <CtH 9 (CH3)NCO+, 76%); exact mass calculated 
for C3 4 H540 3 N 35 C1 5593785, found 5593825. 
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CHaCOi 1 




"'(CHjJtoCONCCIiOCA 



HO 




> »(CH 2 ) 1 oCON(CH 3 )C4H a 



11 X=O.Br 



EM 105 X- Br. Rb=OH. Re-H 
EM 170 X«=Br r Rt=H.Rc!=OH 
EM 139 X-CUVHRd-OH 
EM 171X-a.R t f ? H r Rd=OH 
EM 156 X=I.Rb-OH.F>c=« 
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N-n-butvl . N-methvI-1 l-n6'tt-bromo-3'-acetoxv-l ^-^vo-gstTa-l' 3' 5'- (1 00, 
trien-7'q-yl) undecanamide (11. X-Br) 

To the above diacetate 10 (244 mg, 0.40 itunol) dissolved in 10 ml of acetic acid 
was added dropwise with stirring within 10 minutes and at room temperature, 
a brominating solution composed of 50 mg (0.6 mmol) of sodium acetate, 1.6 ml 
of acetic acid, 0.04 ml of water and 63.9 mg (0.02 ml, 0.40 mmol) of bromine. 
During the course of this reaction, a red coloration appeared and disappeared. 
To the solution, 50 ml of ether was added and the organic phase was washed 
with water (4 x 50 ml) followed by a saturated sodium bicarbonate solution (2 x 
50 ml) and finally with water (3 x 50 ml). The combined phase was dried over 
anhydrous magnesium sulfate and the solvent was removed in vacuo. The 
residue was chromatographed on silica gel (Kieselgel, 60F254, Merck, 
0.063-0.200 mm). Elution.with a mixture of hexane-ethyl acetate (4:1 v/v) 
yielded N-butyl, N-methyl-ll-(16'a^romo-3'-acetoxy-17' -oxo-estra-l',3',5'(10'), 
trien-7'-a-yl) undecanamide (11, X=Br) (201 mg, 78%), as colorless oil; 1 H-NMR 
5 (CDCI3), 0.94 (s, 3H,18'-CH3>, 2^8 (s, 3H, 3'-OCOCH3), 2.82 app (d,lHJ=16.4 Hz, 
part of ABX system, 6'-H), 2.90 and 2.96 (2s, 3H,H-CH3), 3.24 and 335 (2ta PP ,2H, 
J=7.7 Hz, -N-CH 2 -)d, 4.58 (t,lH,J=3.6 Hz, 16|J-H), 6.82 (broad s,lH,4'-H), 6.88 
(dd,lH, J=8.0 Hz and J 2 =4.0 Hz, 2'-H), 7.29 (d,lHJ=8 Hz, l'-H); MS m/e 644 
(M + ,7%), 565 (M+ - Br, 77%), 522 (M+-Br-COCH 2 , 55%), 142 
(C 2 H4CON(CH 3 )CiH9 + - 67%), 114 (C4H 9 (CH 3 )NCO + , 66%), 88 (100%). 
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-ht,fv1.N-me ^Y^l-^^'"-bronio-3M7'-<iihYdrs 
y l ) unHpranamide Q SM 1053 aT "? rEM171 H ). 

A solution of bromoketone amide 11 0H» (295 mg, 0.46 mmol) in anhydrous 
tetrahydrofuran (10 ml) under argon was chilled to -70»C and a solution of 1-0 
M of lithium aluminium hybride in ether (0.92 ml, 0.92 mmol) was added 
dropwise with rapid magnetic strirring. After 30 min, the reaction was 
quenched by the dropwise addition of a mixture of THFethyl acetate (1:1 v/v) 
and addified by 10% hydrochloric acid. The mixture was strirring for 5 min at 
room temperature and then extracted with ethyl acetate. The organic phase was 
washed with water, dried on anhydrous sodium sulfate and evaporated to 
dryness under reduced pressure. The residue was purified by chromatography 
on silica gel. Elution with a mixture of hexaneethyl acetate (73 v/v) gave- 



U^bugl M-^hvl-ll-a6 V-bromc- 3\17^ ih ydroxy^tTa- V <r P T (lQ-)-trien, 
r^yR up^waTiamirfg ("EM 171") 

(63 mg, 21%) as colorless oil; ^H-NMR 8 (DCDI3, 400 MHz) 0.81 (s, 3H / 18'-CH 3 ), 
0.93 and 0.96 (2t, 3HJ=7.3 Hz^CHzbCHa), 2.79 (2HJ 6 ^16.6 Hz, fc,7=4.7 Hz, = 
A5=2434 Hz, system ABX,6'-H), 2.94 and 2.99 <2s,3H,N<:H 3 ), 3.27 (dd,2HJ 1 =7.7 
Hz and J 2 =7.5 Hz, -N CH 2 -), 3.31-3.44 (m,2H,-N-CH 2 -), 3.66 (dd,lHJi7,17=1.4 Hz, 



Sf JR.crrm mr cucn-r 



WO 93/10741 PCT/CA92/0051K 



107- 



Jl7,16= 43 Hz, 17>H), 4.68 (dt,lH,Ji 6 ,i7=43 Hz, m, J 16/15 =9.7Hz,16'|J-H), 6.60 (d, 
1H,J=2.4 Hz, 4'-H), 6.65 (dd, 1H,J=8.5 Hz and J 2 =2-5 Hz, 2'-H), 7.14 (d,lH,J=8.5 Hz, 
l'-H); IRv ma x (neat) 3300, 1615, 1495 cm" 1 ; MS m/e 605,603 (M + , 17%), 523 
(M+-HBr, 81%), 142 (C 2 H4CON(CH 3 )C4H9 + , 100%), 114 (C4H 9 (CH3)NCO+ 97%); 
Exact mass calculated for C 3 4H540 3 N 79 Br 6033289, found 6033304. 

- and - 

N-n-butvl. N-mj»ehvl-ll-(l6'ft-hromo-3 ' - 17-fl^ihvdroxvw>stra-lVT -SXlQrtrien- 
7a.-yXS undec^ amirte ("EM 105"). 

(170 mg, 50%) as a colorless oil; analytical sample was obtained by HPLC 
purification; 1 H-NMR 8 (CDCI3, 400 MHz), 0.80 (s, 3H,18,-CH3), 0.93 and 0.96 
(2t3H,J=73 Hz^I(CH2)3CH3), 2.80 (2H,J 6 ,6=16-4J6,7=4.6 Hz, A5=2434 Hz, system 
ABX, 6'-H), 2.94 and 2,99 (2s3H^-CH 3 ), 3.27 (dd, 2H,Ji=7.7 Hz and J 2 =7-5 Hz, 
-N-CH2-), 331-3.45 (m^H,-N-CH2-), 4.02 (dd,lH,Ji 7 ,l7= 3.7 Hz, and Ji 7 ,16=61 Hz, 
l^a-H), 4.15 (ddd,lH,Ji 6 ,i5=10^ Hz, Ji6,i7=61 Hz and Ji6,15=2-9 Hz, 16'P-H), 6.61 
(d,lHJ=23 Hz, 4'-H), 6.66 (dd,lH,J=8.4 Hz and J 2 23 Hz, 2'-H), 7.12 (d,lH,J=8.4 
Hz, l'-H); JR Vmax (neat) 3320, 1610, 1490 cm-*; MS m/e 605, 603 (M+, 29%), 523 
(M+-HBr, 100%), 142 (C 2 H4CON(CH3)GiH9 + , 70%), 114 (C4H 9 (CH3)NCO+, 60%); 
Exact mass calculated for C 3 4H540 3 N 7 9Br 603.3289 found 6033289. 
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yl) iindac? "**™^ QSM 156")- 

Under argon atmosphere, a mixture of 16o*romodiol EM 105 (55 mg, 0.091 
mmol) and dry sodium iodide (136 mg, 0.91 mmol) in freshly ethyl methyl 
ketone (25 ml) was refluxed in darkness during 12 h. Afterwards, the solvent 
was evaporated, water was added and the product was extracted with ethyl 
acetate. The organic phase was washed with 5% sodium thiosulfate and with 
water, dried over anydrous sodium sulfate and concentrated to dryness under 
reduced pressure. The residue was purified by chromatography. Sutionwitha 
fixture of hexane-ethyl acetate (1:1, v/v) gave a mixture of starting material 
and iodo compound (52:48) of which HPLC separation afforded N-butyl, N- 
m emyl-ll,(16V«-iodo-3^ 

undecanamide ("EM 156") (21 mg, 36%) as colorless oil; ^H-NMR 5 (CDCI3, 400 
MHz) 0.78 (s,3H,18'-CH3), 0.93 and 0.96 (2t,3HJ-7.3 Hz, NCT^CHa), 2.79 
(2H,J 6 6 =165 Hz,J 6 ^.4 Hz,Ao, = 2434 Hz, system ABX, 6'-H), 2.94 and 2,99 
(2s3H,N-CH3), 3.27 (dd,2H,h-7.6 Hz and J 2 -75 Hz, -N-Ofe) 3.32-3.44 (m, 2H 
N-CH2), 4.09-4.17 (m, 2H, 16'pH and 17a-H), 6.60 (d,lH,J=2.4 Hz, 4'-H), 6.65 
(dd,lH,J=8-4Hzand J 2 -2.4 Hz, 2'-H), 7.13 (d,lHJ=8.4 Hz, V-H); IRv (neat)3310, 
1610 1490cm-i;MSm/e651 (M + , 8%), 523 (M + -HT, 100%), 508 (M + -HI-CH3 / 38%) 
142 (C 2 H 4 CON(CH 3 )C4H 9+ , 54%), 114 (C4H 9 CCH 3 )NCO+, 49%); Exact mass 
calculated for C34H540 3 HI-HI 523.4028, found 523.4028. 
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EFFICACY OF AN ANTCESTROGEN SYNTHESIZED IN ACCORDANCE WITH EXAMPLE 9 

Compound "EM 139" shown f:-. Sch \e 9 a: -e is an estrogen activity 
inhibitor. "EM 139" has been tested both or efficacy in acting as an antiestrogen 
by blocking estrogen receptors without substantially activating those receptors 
(see Figure 3), and for efficacy in inhibiting 17p-hydroxysteroid dehydrogenase 
(see Rgure 4), an enzyme which catalyzes reactions involved in the synthesis of 
both androgens and estrogen (hereinafter referred to as "170-HSD") 

The antiestrogenic activity of "EM 139" was measured as its ability to inhibit the 
estradiol-induced stimulation of uterine weight in adult female 
ovariectomized Balb/c mice (body weight=19-20 g) sacrificed five days after 
ovariectomy. "EM 139", and/or estradiol dissolved in ethanol were injected 
subcutaneously in the appropriate groups in a solution of 0.9% (w/v) sodium 
chloride and 1% (w/v) gelatin at different concentrations of "EM 139" (as noted 
along the X axis of Figure 3). A dosage of 0.2 ml of the foregoing preparation, 
was administered twice daily, starting on the day of ovariectomy for a total of 9 
injections. Estradiol was injected at the dose of 0.01 ug in 0.2 ml, twice daily, 
starting on the morning after ovariectomy for a total of 8 injections. 

After sacrifice, the uteri were rapidly removed, freed from fat and connective 
tissue and weighed. Results shown in Figure 3 art he ir ins ± SEM of groups 
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of 9-10 mice. As may be seen from Figure 3, EM 139 was highly effective in 
reducing estradiol-induced uterine weight gain. 

To test the effect of "EM 139" on the inhibition of sex steroid formation, its 
effect on the 17p-hydroxysteroid dehydrogenase catalyzed conversion of 
estradiol to estrone was observed. The reaction was followed by monitoring 
formation of NADH (at 340 nm). The rate of conversion of cofactor NAD to 
NADH varies direcdy with the rate of estradiol conversion to estrone. The 
ability of "EM 139" to inhibit estrone production is indicative of its ability to 
inhibit the estrogen-forming reverse reaction because both reactions are 
catalyzed by 17p-hydroxysteroid dehydrogenase (Thomas et aL, J, BioL Chem. 
258: 11500-11504, 1983). 17 P -hydroxysteroid dehydrogenase (170-HSD) was 
purified to homogeneity from human placenta. A reaction vessel was prepared 
containing 1 ng T7 P -HSD, 5 mM NAD, 20 nM 17p-estradiol, and the 
concentrations of the test compound "EM 139" which are indicated along the 
X-axis of Figure 4 in 1.0 ml of a mixture of Tris-HCl (50 mM), EDTA (2 mM), 
NaN 3 (5 mM). The pH was 73. The reaction was allowed to proceed at 25*C for 
IS min. Formation of NADH was measured at 340 nm. As shown by Figure 4, 
increasing concentrations of EM 139 significantly mhibited the reaction. 



5=51 iRcrrm nrc eucc-r 





WO 93/10741 



PCT/CA92/00518 



-111 - 



EXAMPLE 10 



N-n-BUTYL, N-METHYW1-(3V1F^ 

(l'^-UO'), lS'-TETRAEN-ya-YL) UNDECAN AMIDE ("EM 123") 
(SCHEME 10) 

N-n-butvl. N-n^ < »thvl-ll-(3^-b e nzovloxv-17^c^-ethvlenedioxY ^t^a-l•3•^ , -(^0•)- 
.trien-7' g-yl) undecan amide (12). 

A mixture of N-n-butyl, N-methyl-ll-O-benzoyloxy-ir-oxo estra-l'^'^'dO')- 
trien-7'-a-yl) undecanamide (9a) (3.63 g), ethylene glycol (215 ml), p- 
toluenesulfonic acid (530 mg) and anhydrous benzene (250 ml) was refluxed 
with a Dean-Stark apparatus during 24 h. After cooling, the mixture was 
poured in water and extracted three times with ether. The organic layer was 
washed with a saturated sodium bicarbonate solution, and brine (3x), dried on 
magnesium sulfate and evaporated to dryness. The residue was purified by 
flash chromatography on silica-gel (Kieselgel 60, Merck, 230 mesh ASTM, 300 g). 
Elution with a mixture of hexane-ethyl acetate (6:4 v/v) gave pure N-bulyl, 
N-methyl-ll-O'-benzoyloxy-l^-ethylenedioxy estra-l^'S'dO"), trien-ra-yl) 
undecanamide (3.58 g, 92%) as an oil, the structure of which was confirmed by 
spectroscopic means. 



> 
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M-^hntvl. M-met 1 h 1 11 0 - h y^ ^^-^^^^v^"^^ 5 ^- 1 ' 

r "V -S'flO') , fripn-Tn-vl) imrtecanamide (13) 

To the above ethylenedioxy amide 12 (370 mg, 0.55 mmol) in anhydrous 
tetrahydrofuran (10 ml) cooled at 0-C was added dropwise tinder argon, a 
solution of pyridinium bromide perbromide (406 mg, 136 mmol) in 7 ml of the 
same solvent. After stirring during 13 h at 0"C, sodium iodide (300 mg) was 
added and the solution was stirred for 25 min. Afterwards, a solution of 
sodium thiosulfate (10%, v/v, 10 ml) and pyridine (03 ml) was added and the 
mixture was stirred for an additional 4 h and then poured into water and 
extracted three times with ether. The organic layers were washed with IN 
hydrochloric acid, water, saturated bicarbonate solution and water (3x), dried on 
magnesium sulfate and evaporated to dryness- The residue was 
chromatography on silica-gel (50 g). Elution with a mixture of hexane^thyl 
acetate (4:1 v/v) gave pure N-n-butyl, N-methyI-ll(3'-benzoyloxy-16'a-bromo- 
lT'-ethylenedioxy-estra-r 3' 3' (100, trien-7-a-yl) undecanamide (13) (313 mg, 
76%) as colorless oil; IR vmax (neat), 1730, 1630, 1595 and 1255 cnvV *H NMK, 
0.93 (3H, s, 18'-CH 3 ), 2*8 (2H, td, J = 73 and 2.6 Hz, <H 2 CON-), 2.90 and 2.95 
(3H, 2s, -N-CH 3 ),3.24 and 335 (2H, 21, J =73 Hz,-N^CH 2 -), 3.85 and435 (4H, m, 
-OCH2 Ch 2 O-), 436 (1H, m, H-C.160, 6.91 (1H, d, J = 2.2 Hz, H-C4') , 6.98 (1H, 
dd,J = 8.4and2*Hz,H-C.T),732(lH,d,J = 8.4 Hz, H-C.1% 7.49 (2H, tapp J=7.0 
Hz H-C3- and H-C3"), 7.63 (1H, t app , J = 7.0 Hz H-C.4" and 8.17 (2H, d, J = 7,0 
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Hz, H-C.2" and H-C6"), MS m/e, 671 (M+-Br,ll%), 114 (C4H 9 (CH 3 ) NCO+, 13%), 
105 (C6H5+ CO+, 100%), 86 (C4H9 (CH3) N+, 10%), 77 (C6H 5 + , 25%). 



N-n-butvl.N-m^hvMl-(3'-hvdroxv-17'-o v^«T a -r 3' 9(10') « IS'-tetraen-rg- 
vn nndecanamide "(EM 11?)" 

To a solution of the bromoketal (13) (517 mg, 0.69 mmol) in anhydrous 
dimethyl sulfoxide warmed at 73°C, under argon, was added 
potassium-t-butoxide (1.55 g, 13.8 mmol). The mixture was stirred for 5 h at this 
temperature and then cooled, poured in ice-water, acidified with IN 
hydro-chloric add and extracted three times with ethyl acetate. The organic 
layers were washed with water (3x), dried on magnesium sulfate and 
evaporated to dryness. The residue was dissolved in acetone (30 ml), water (7 
ml) and p-toluenesulfonic acid (60 mg) was added. The resulting solution was 
stirred for 5 h at room temperature and then poured into water. The organic 
compound was extracted three times with ether, washed with a saturated 
sodium bicarbonate solution and water (3x), dried on magnesium sulfate and 
evaporated to dryness. The residue was purified by "flash chromatography" 
(100 g). Elution with a mixture of hexane-ethyl acetate (1:1 vv) gave the pure 
N-butyl, N-memyMM3'-hydroxy-17*-oxo-estra-r 2' ? (10*) ^S'-tetraen-T-a-yl) 
undecanamide "EM 112" (178 mg, 49%) as colorless oil; IR v ma x (neat), 3290, 
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1695, 1620 and 1600 aa'h *H NMR, 0.92 and 0.95 (3H, 2t, J = 73 and 7.0 Hz, 
-N-(CH2) 3 Q£),l-H (3H,s,18--CH 3 ),232(2H > td,r»25and7.0Hz,H-C2),2^ 

and 2.99 (3H, 2s, N-CH 3 ), 3.27 and 338 <2H, 2t, J = 7.7 and 73 H^-N-CH*-), 6.11 
(ffl,dd,J = 6iand33Hz,H-C15'),6.66(lH,d,J = 2.6Hz,H-C40,6.71(lH,dd,T 

= 84and2.6Hz,H-C20,7.13(lH,d,J = 8.4Hz,H^.r), 7.60 (lH,dd,T= 6.2 and 
15 Hz, H-C.16') and 7.70 (1H, broad s, w 1/2 =16 Hz, OH), MS m/e, 521 (M+, 53%), 
507 (M'-CH^), 506 (M+-CH 3 ,7%), 142 (C 2 H* CON (CH3) C4H9+, 25%), 114 
(C4H9(CH3)NCO+'60%)and86(C4H9(CH3)N+22%,M(100%). : 



To hexanes (1 ml) cooled at 0»C, were added triinethylsaylacecylene (0.112 ml), 
n-butyllithium 1.6 M in hexanes (0.25 ml), few drops of anhydrous. THF and 
finally, a slowly addition of a solution of enone amide EM 112 (57 mg) in 
anhydrous THF (1.2 ml). The mixture was stirred for 30 ruin at 0«C After 
addition of a saturated ammonium chloride solution, the mixture was 
extracted with ethyl acetate (3x). The organic layers were washed with water 
and brine, dried over magnesium sulfate and filtered. The solvent was 
removed under reduced pressure. To the residue (61 mg) dissolved in 
methanol, a 5N potassium hydroxyde solution (0,177 ml) was added and the 
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mixture refluxed for 50 min. After cooling and addition of a saturated 
ammonium chloride solution, the mixture was extracted three times with ethyl 
acetate. The organic layers were washed with brine, dried over magnesium 
sulfate and filtered. The organic solvent was removed under reduce pressure. 
The residue was chromatographied on silica-gel (5 g). Elution with a mixture of 
hexanes: ethyl acetate (73 v/v) gave N-butyl, N-methyl-ll-OMrp-dihydroxy- 
17 , a-ethynyl-estra-l , ^'^ , -(10 , ),15'-tetraen-7*a-yl)undecanamide ("EM-123") (34 
mg, 63%); IR v max (neat), 3290, 2150, 1620 and 1600 aarh *H NMR, 0.92 and 0.95 
(3H, 2t, J = 73 and 7.0 Hz, N-(CH2) 3 CH3), 0.95 (3H, s, lff-CHs), 232 (2H, td, J = 7.0 
and 2. Hz, -CH2CON-), 2.66 (1H, s, -CH), 2.93 and 2.98 (3H, 2s, N-CH3), 3.27 and 
338 (2H, t, J = 7.0 Hz, -N-CH2-), 5.78 (1H, dd, j = 5.9 and 33 Hz, H-C.150, 6.05 (1H, 
dd, j - 5.9 and 13 Hz, H-C.16% 6.62 (1H, d, J = 23 Hz, H-C.4% 6.67 (1H, dd, J = 8.4 
and 23 Hz, H-C2*) and 7.13 (1H, d, J = 8.4 Hz, H-C.1*) ppm; MS m/e 547 (M + , 
12%), 142 (C 2 H 4 CON(CH3)C4H9 + / 21%) 114 (C4H 9 (CH3)NCO+, 50%), 88 (100%) 
and 86 (C4H 9 (CH3)N + , 34%). 
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Example 11 
16p-cyclopropyl derivatives 
(Scheme 11) 



vp'S'aa^-tTim-Ta-Y l) tmdecanamide (11) 

A solution of the phenol-enone EM-112 (101 mg; 0.19 mmol) dissolved in 
anhydrous pyridine (15 ml) and acetic anhydride (10 ml) was stirred at room 
temperature for 20 h. The mixture was into ice,water, then extracted three 
times with ether. The organic layers were washed with IN hydrochloric acid, 
water and a saturated sodium bicarbonate solution and water, dried on 
magnesium sulfate and evaporated to dryness. The residue was purified by 
-flash chromatography" on silica-gel (20 g). Eiution with a mixture of 
hexane-ethyl acetate (73 v/v) gave the N-butyl, N-memyl-lM17^oxo-3'- 
acetoxy-estra-l'^dOO^S'-tetraen-T-a-yl) undecanamide. 

To this and palladium (ID acetate (11 mg) in ether (25 ml) an ethereal 
diazomethane solution (prepared from 1 g of diazald) was added dropwise at 
0-C with continuous stirring during 10 min. After evaporation, the residue 
was dissolved in methanol (50 ml) and cooled to 0°C 2N sodium hydroxyde 
solution dml) was added and after 75 min. of stirring the mixture was 
neutralized with IN hydrochloric add, extracted three times with ether. The 
organic layers were washed with brine, dried on magnesium sulfate and 
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evaporated to dryness. The residue was purified by HPLC to give N-butyl, N- 
methyl-ll-ar-oxo-S'-hydroxy-lS'p, 16*p-methylene^stra-r / 3 , < 5'(10')-trien-7 , o- 
yl) undecananude (14) (79 mg, 76%) as a colorless oil. IR v max (neat) 3260, 1705, 
1610 and 1570 aarh *H NMR (400 MHz) 0.93 and 0.96 (3H, 2t, J = 73 Hz, 
N(CH2) 3 CH3), 0.99 (3H, s, 18'-CH 3 ), 1.98 (1H, td, J= 83 and 3.96 Hz, H-C.160, 230 
(1H, d, J = 16.6 Hz, Hp-C6% 2.94 and 2.98 (3H, 2s, N-CH3), 3-27 (1H, dd, J = 758 
and 6.66 Hz) and 338 (1H, m) (both are -N-CHr), 6.64 (1H, d, J = 2.6 Hz, H-C.4'), 
6.66 (1H, dd, J = 8.2 and 2.6 Hz, H-C3') and 7.10 (1H, d, J = 8.2 Hz, H-CD ppm; 
MSm/e 535 (M+, 74%), 522 (M+-CH2, 49%), 129 (QH^CHgJNCOW, 37%), 114 
(C 4 H9(CH3)NCO + , 67% and 88 (100%). 



M-n-butvl. N-m»^v1-n-f3-. lrfi-dihydroxY -lS'ft.lft'ft-TnethYlene-^srra- 
l'.3'3 , (10 , )-trien-7'a-vft undecan «™idp (EM-136) 

To the cydopropylketone 14 (10 mg, 18.7 umol) dissolved in methanol (8 ml) 
was added sodium borohydride (15 mg). The mixture was stirred at room 
temperature for 18 h. After addition of water, the mixture was concentrated 
under reduced pressure. The residue was diluted with water and extracted 
three times with ethylacetate. The organic layers were washed with brine, dried 
over magnesium sulfate and filtered. The organic solvent was removed under 
reduced pressure and the residue was purified by "flash chromatography" on 
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silica-gel (5 g). Eludon with a mixture of hexanes: ethyl acetate (53 v/v) gave 
N -butyl,N-iiu^yl-llW^ 

trien-7«a-yl) undecanamide ("EM-136"), as a coldrless oil, IR v max («eat) 
3300,1615, 1580 and 1450 cm*, *H NMR (400 MHz), 031 (IH, dd, J - 14.0 and 73 
Hz, H-C.1") 033 (3H, s, lff-Ofe), 053 and 0.96 <3H 2t, I = 73 Hz, NfCEftfaGHs), 
Z77 (1H, d, J = 17.1 Hz, HP-C.6% 254 and 238 (3H, 2s, N-CH3), 3.27 (1H, dd, J - 7.7 
and 73 Hz) and 339 (1H, m) (both are -N-CH2-), 4.09 (IH, broad s, w = 10 Hz, 
H-C.170,634(2H,m,H-C4' and H-C20 and 7.11 (IH, d, J = 83 Hz, HOD ppm; 
MS m/e 537 (M+, 18%), 519 (M+-H 2 0, 56%), 504 (M-H 2 0-CH 3 , 100%), 142 
(C 2 H4GON(CH3)C4H 9 -, 70%), 114 (C4H 9 (CH3)NCO+, 50%) and 86 (C^CH^N*, 
33%). 



pgfra-T3 , 5'(in , '>-tTten-7 , »-Y^ undecanamide CF,M-138 n ) 

To hexanes (500 ,d) cooled at 0°C, were added trimemylsuylacetylene (54.6 »d), 
1.6 M n-butyl hthium in hexanes (120.4 ,d), few drops of anhydrous THF and 
finally, a slowly addition of a solution of the cydopropyl ketone 14 (253 mg) in 
anhydrous THF (350 nl). The mixture was stirred for 75 min at 0°C After 
addition of a saturated ammonium chloride solution (1 ml), the mixture was 
extracted three times with ethyl acetate. The organic layers were washed and 
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brine, dried over magnesium sulfate and filtered. The solvent was removed 
under reduced pressure. To the residue dissolved in methanol (900 a 5N 
potassium hydroxyde solution (70 |il) was added and the mixture refluxed for 30 
min. After cooling and addition of a saturated ammonium chloride solution (1 
ml), me mixture was extracted three times with ethyl acetate. The organic 
layers were with washed with brine, dried over magnesium sulfate and filtered. 
The organic solvent was removed under reduced pressure. The residue was 
purified by "flash chromatography" on silica-gel (5 g). Elution with a mixture 
of hexanesr ethyl acetate (5:5 v/v) gave N-butyl, N-methyl-ll-OMZp-dihydroxy- 
17'a-ethynyl-15*p,16 , p-cyclopropyl-estra-l , ^ , ^ , (10 , )-trien-7 , o-yl) undecanamide 
("EM 138") (12 mg, 44%) as a colorless oil; IR v max (neat) 3590, 3300, 1620, 1600 
and 1450 cm"*; *H NMR (400 MHz), 039 (1H, ddd, J « 14.6 and 7.9 Hz, H-CV), 
0.93 and 0.96 (3H, 2t, I = 7.4 and 73 Hz, -hKCHfc-CEs), 0.96 (3H, s, IS'-CHa), 2.70 
(1H, s, -C CH), 2.77 (1H, d, J = 163 Hz, Hp-C.60, 2.94 and 2.98 (3H, s, N-CH3), 3.27 
(1H, dd, J = 7.7 and 7.6 Hz) and 338 (1H, m) (both are N-CH2-), 6.42 (1H, m, OH), 
6.65 (2H, m, H-C.4' and H-C^') and 7.12 (1H, d, J = 83 Hz, H-C.1*) ppm; MS m/e 
561 (M+, 15%), 142 (C2H4CON(CH3)C4H 9 + , 66%), 114 (C4H 9 (CH3)CO + , 53%), 88 
(100%) and 86 (C4H 9 (CH3)N+ 35%). 
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Scheme 11 




EM 123 EM 112 
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EM 136 EM 138 



SUBSTITUTE SHPPT 



PCT/CA92/00518 

WO 93/10741 

-122- 



EXAMPLE12 
1 7a-ALKYNYLAMIDE ESTRADIOLS 



GENERAL PROCEDURE FOR ESTER FORMATION (SCHEMA 12) 

In anhydrous conditions under argon atmosphere, bromo add <17mmol) was 
dissolved in dry CH 2 C1 2 (30 ml), oxalyl chloride (12 ml) was added and the 
reaction was stirred 2h at room temperature Then, dry benzene was added to 
mixture and solvent was evaporated under reduced pressure (2x) and dried 
under vaccum. This crude product was dissolved in dry CHSOi (10 ml) and 
added at 00C to a solutin of 3-methyl ^xetanemethahol (17 mmol), CH 2 Cl2, (7 
ml) and pyridine (1.4 ml). The reaction was kept at this temperature for 4-8 h- 
Thereafter, mixture was diluted with CH2CI2, washed with NaHCQs (10%, v/w) 
and organic phase was dried over MgSO*. After removal of solvent, residue 
was purified by chromatography (hexane-ethyl acetate-triemylamine / 8020:1, 
v/v/v) to afford bromo ester. 



g^romo hexano atg, gsjgi gi ^methvl-3-hydroxYmethyloxetane (1 5L 

Light yeUow Hquid (91% yield); IR v (neat) 2930, 2860, 1725 1450, 1370, 
NMR-^0 5 (CDCI3) 131 (s, 3H), 1.1-21 (m, 6H), 236 (t, J = 6.0 Hz, 2H), 3 
Hz, 2H), 4.13 (s, 2H), 4.41 (AB system av -= 83, J = 6 Hz, 4H). 



/ 
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9-bromo nonanoate ester of 3-methvl -^hvrfroxvTnothvl oxetane (16)- 

Colorless liquid (86% yield); ER v (neat) 2920, 2840, 1725, 1450, 1370, 1150 cm"*; 
NMR-60 5 (CDCI3) 131 (s, 11H), 13-2^ (m, 4H), 2.40 (t, J = 6.0 Hz, 2H), 3.45 (t, J = 
6.0 Hz, 2H), 430 (s, 2H), 4.20 (s, 2H), 4.48 (AB system Av = 8.2,J = 6.0 Hz, 4H). 



n-bromo uprWanoate ester of 3-me^ yl-^-hvdroyvTnethvl oxetane (17)- 

Colorless liquid (85% yield); NMR-60 5 (CDCI3) 133 (s, 15H), 1.0-2.0 (m, 4H), 230 
(t, J - 6.0 Hz, 2H), 335 (t, J = 6.0 Hz, 2H), 4.12 (s, 2H), 4.40 (AB system av - 8.2, J = 
6.0Hz,4H), 



12-bromo dodecanoate p*w»r of .Vm p rtivl-3-hvdroxvmethyl oxetane (18)- 

Colorless liquid (86% yield): IR v (neat) 2910, 2840, 1720, 1450, 1370, 1155 cm-l; 
NMR-60 5 (CDCI3) 130 (s, 17H), 1.1-2.0 (m, 4H), 2.30 (t, J = 6.0 Hz, 2H), 333 (t, J - 
6.0 Hz, 2H), 4.11 (s, 2H), 4.40 (AB system A v = 8.0, J - 6.0 Hz, 4H). 
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GENEKAL PROCEDURE FOR OKTHO ESTER FORMATION (SCHEME 12) 

To a solution of bromo ester (3.4-14* mmol) in dry CH 2 Cl 2 (1CK0 ml) at OOC 
was added with stirring distilled boron trifluoride emerate (0.85-3.55 mmol). 
After 4h at 0°C, reaction mixture was quenched by the addition of 
triemylamine (3.4-14.2 mol), diluted with diethylether and filtered to remove 
the amine-BF 3 complex. The nitrate was evaporated and residue was purified 
by chromatography (hexane^myla^te-triemylamine / 80:20:1, v/v/v) to give 
bromo ortho ester. 



M *.i™mn pentr^y' H-^^^vl-^-fiy-triovabicvclo f7?.?T octane Q 2L 

Colorless oil (68% yield); IR v (neat) 2940, 2915, 2855, 1450, 1390,1050, 980 cnv*; 
NMR-60 6 (CDCI3) 0^79 (s, 3H), 1.2-20 (m, 8H), 335 (t> J = 6.0 Hz, 2H),3.87 (s, 6H); 
MS m/e (reL intensity) 280 (M+ 0.2), 278 CM* 0.2), 250 (8a), 248 (8.5), 197 (7-2), 
195 (7.7), 179 (58), 177 (61), 72 (54), 69 (100). 
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l-(8'-bromo ortiiiivlV4^m^ Y 1 - ? -- 6 - 7 - tri mabicvdo f? 7 ?] ortane (2Q) ' 

Amorphous white solid (69% yield); IR v (KBr) 2940, 2900, 2840, 1450, 1390, 1045, 
985, 950 cm-h NMR-60 5 (CDC1 3 ) 0.80 (s, 3H), 133 Cs, 8H), 1.0-2.1 (m, 6H), 3.40 (t, J 
= 6.0 Hz, 2H), 3.93 (s, 6H); MS m/e (reL intensity) 323 (M+, 2.1), 321 (M+, 2.0), 292 
(4.4), 290 (5.1), 239 (8.6), 237 (7.1), 221 (43),219 (33),69 (71), 55 (100). 



l-nO'-bromo deganvn-4-TnPthvl-2.6. 7 -tTioxabicvc1o f2.2.2l octane (21). 

White solid (74% yield); m.p. 51-53°C; IR v (KBr) 2940, 2900, 2850, 2830, 1455, 
1390, 1055, 985, 955 each NMR-60 5 (CDCI3) 0.80 (s, 3H), 1^7 (s, 12H) 1.1-2.1 (m, 
6H), 339 (t J = 6.0 Hz, 2H), 3.87 (s, 6H); MS m/e (reL intensity) 350 (M+, 1.2), 348 
(M+, 1.1),321 (3.0),319 (7.6),269 (75), 248 (97), 144 (37) 55 (100). 
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1-flThmmo 11J ,Hpr a Ti a nvn^-T n^hvl-2.6.7.trioribfrvrlo I??.,!] octane Q2k 

White solid (76%, yield); m.p. 47.5, 48-50Q IKv (KBr) 2900, 2835, 1460, 1045, 975 
each NMR-60 5 (CDC1 3 ) 0.79 (s, 3H), 1.25 (s, 14H), 1.1-2.1 (m, 6H), 337 (t, J - 6.0 
Hz^2H),3.85 fe, 6H); MS m/e (rel. intensity) 364 (M+,3.5), 362 (M + , 3.4), 334 (13), 
332 (13), 283 (15), 263 (85), 261 (97), 144 (51), 55 (100). 

4. Preparation of 17a-alkynylamide estradiols (scheme 13) 
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General procecure for Coupling reaction (Scheme 13) 

In a flame-dried flask under argon atmosphere, 3,17p-bis tetrahydropyranyl 
ethynylestradiol 23 (1.5 mmol) synthesized from commercial ethynyl estradiol 
and dihydropyran was dissolved in dry THF (40 ml) and HMPA (6.0 mmol). 
The solution was cooled at -78°C and n-Buti (3.0 mmol) was added. After 2 h, 
appropriate bromo ortho ester 19-22 (6.0 mmol) in dry THF (10 ml) was added at 
-78°C The mixture was allowed to return slowly at room temperature and kept 
at this temperature overnight. Then, brine was added and the reaction mixture 
was extracted with ethylacetate. The organic phase was dried over MgS04 and 
the solvent was removed under reduced pressure. The crude product was 
purified by chromatography (hexane-ethylacetate-triethylamine / 96:4:1 to 
50:50:1, v/v/v) to give coupling product 24-27, unreacted steroid 23 (61/62, 57%) 
and small quantity of undeterminated product 

1-f3'nrn-bis rftetr a hvdro-2 w H-pvran-2" vnoxvl estra-l'3 , 5 , n0 , )-trien-17 , a-YH-7- 
(4'-methvl-2'.6'.r-trioxabicvclo r2'.2'.2 '1 octan-T-vD-l-heptyne (24). 

Colorless oil (15% yield); IR v (neat) 2920, 2855, 2230, w, 1600, 1485 cm**; NMR-60 
5 (CDC1 3 ) 0.75 (s, 3H), 0.88 (s, 3 H), 2.80 (n, 2H), 3.2-4.1 (m, 4H), 3.80 (s, 6H), 4.9-5.3 
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(m, 1H>, 534 (s, 1H), 6-75 Cm, 2H>, 7-19 (d, J = 8-0 Hz, 1H); MS m/E<rel. intensity) 
579 (M+-DHP,4.0), 564 (1.1), 494 (12), 477 (12), 374 (13), 8? (1000. 



Colorless oil (15% yield); IR v (neat) 2915, 2850, 2210 w, 1600, 1485 cBch 
•NMR-2008(CDa3)0.79(s,3H),0.90(s,3H),2^4(t,J=6.6m,2H),2^ 

335 (m,2H),3.89 (s, 6H),3.95 (m, 2H), 4*8 and5.19 (2s,lH),S39 (s, lH),6.78(d,J 
= 23F^,lH),634(dd,J 1 = Z6HzandJ 2 = 8.4H Z ,lH),7^(dJ = 8.4hZ,lH);MS 

m /e (tel. intensity) 620 (M+-DHP, 43), 535 (13), 518 (8.9), 85 (100). 



jju-U bj m. «■ Mis 23 tor^^gd ~tra-r r s* portrien-ir ggiB^ 

^ ort , y i-r^.r-H — fejgydfi B^2J nmn-T-ylVlHiodecyne (2& 

Colorless visquous oil (42% yield); IR v (neat) 2920, 2850, 2210 vw, 1600, 1485 
onl; NMR-200 5 (CDCI3) 0.79 (s, 3H), 0.90 (s, 3H), Z25 (t, J = 6.6 Hz, 2H), 2.83 (m, 
2H), 335 (nv 2H), 3.89 (s, 6H), 3.95 (m, 2H), 5.0 and 5.2 (2s, 1H), 539 (s, 1H), 6-78 
(d J = 2.6 Hz, 1H), 6.84 (dd, J, = 2.6 and ]z = 8.4 Hz, 1H), 7.21 (d, J = 8,4 Hz, 1H); 
MS m/e (rel. intensity) 649 (M+-DHP, 6.1), 634 (0.7), 564 (22), 547 (16), 85 (100), 
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l-f3^17^B-bisff^t^ a hvd^c>-2"H-pv^an-2"vn n X vl gS t^a-^^3^5'f^00-trien-^-17^g-Yl)-13- 
(4^ethyl-2^6^r-t^io X abicv Hn^2•.2^rloctan-l•-YlH-t^ide cyne (27) 

Colorless visquous oil (35% yield); IR v (neat) 2915, 2850, 2290 vw, 1600, 1490 
cm."*; NMR-200 6 (CDCI3) 0.80 (s, 3H), 0.90 (03H), 2.25 (t, J - 6.6 Hz, 2H), 2.83 (m, 
2H), 3.53 (m, 2H), 3.89 (s, 6H), 3.95 (m, 2H), 5.0 and 5.2 (2s, 1H), 539 (s, 1H), 6.78 
(d, J = 2i Hz, 1H), 6.84 (dd, Ji= 2.6 and J 2 = 8.4 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H). 
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GENERAL PROCEDURE FOR ORTHO ESTER AND DI-THP HYDROLYSIS 

The product with ortho ester and di-THP group OUMA mmol) was dissolved 
in MeOH (80-120 ml) and p-toluenesulfonic add (0.17-0*3 mmol) was added. 
The solution was stirred at room temperature for 2-3 h. Then, water was added, 
MeOH was removed under reduced pressure and residue was extracted with 
ethylacetate. After. evaporation of solvent, the crude product was punned by 
column chromatography (hexane-ethylacetate / 5;5, *M - give ester 
compound with free hydroxyl group. 



of 2'2'- 



/»ih ydroxv m«»^yl propanol (28)- 



CoLorUss visquous « (70% yield); IR v CfflnO 3340, 2910. 2850, 1710, MOO, 1485 
cm* NMK-200 « (CDda) 0.83 (s, 3H), 0.86 fe, 3H>. 2^<«-6.4Hz,2H).238(t, 
J = 71lfe2H),2SI(m,2H),3^febro.d,4H),4.17fe,2H),4.87fe.lH), & S6<d, 

J*=2£ Hz, 1H), 6.63 (dd. Ii " 2.6 Hz and J 2 - 8.4 Hz, 1», 7.17 (d, J "8.4Hz, 1H>; 



SUBSTITI l*rc= ftuisrcT 



WO 93/10741 PCI7CA92/005 1 8 



-131 



ll-fy.irR-dihyrnw estra-V-Y.ynOVtTien-17-g vIVIO-Mn dprynoqte ester pf 2\T- 
dihydroxym pthyl propanol (29). 

Colorless visquous oil (61% yield); IR v (neat) 3360, 2910, 2840, 2210 vw, 1710, 
1600, 1485 em" 1 ; NMR-200 (CDa 3 ) 5 034 (s, 3H), 0.86 (s, 3H), 2.24 (t, J = 7.0 Hz, 
4H), 2.79 (m, 2H>, 334 (s broad, 2H), 336 (s broad, 4H), 4.13 (s, 2H), 637 (Sapp, 1H), 
6.63 (dd, Ji = 2.6 Hz and fc = 8.4 Hz, 1H), 7.14 (d, J = 8.4 Hz, 1H) MS m/e (rel. 
intensity) 554 (M+, 5.0), 536 (57), 520 (10), 507 (7.6), 435 (14), 419 (20), 270 (39), 160 
(85), 133 (100). 



13.(3'. 17-B-dihvHm*v est ra-l ^ l -yn0'Vtrien-17n-v1)-12-tridervnoate ester of 
rjr-dihvdroxvmethvl prnpannl (30). 

Colorless visquous oil (78% yield); IR v (film) 3360, 2915, 2840, 1710, 1600, 1490 
cm-l; NMR-200 fi (CDC1 3 ) 0.83 (s, 6H), 225 (m, 4H), 2.78 (m, 2H), 333 (s broad, 
4H), 4.0? (s, 2H), 6.6 (m, 2H), 7.10 (d, J = 8.0 Hz, 1H); MS m/e (rel. intensity) 582 
(M+, 1.0), 563 (38), 548 (5.7), 535 (33), 463 (5.7), 446 (13), 270 (44), 160 (57), 133 (58), 
55(100). 
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^ ^r-diKvdr nvymethvl propanol (31). 

Colorless visquous oil (83%, yield); A v (film) 3360, 2910, 2840, 2220 vw, 17X0, 
1605 1490 cm* NMR-200 5 (CDCI3) 035 (s, 3H), 037 (s, 3H), 2*5 ft, f - 6.6 Hz, 
2H>, 233 ft, J = 7.1 Hz, 2H), 230 (m, 2H>, 25 (m, 2H), 338 (s broad, 4H),*20 (s, 
2H), 5.72 (s, 1H), 636 (d, J =2.6 Hz, 1H), 6.62 (dd, J, = 2.6 Hz and J 2 - 8.4 Hz, 1H), 
7.15 (d, J = 83 Hz, 1H). 
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GENERAL PROCEDURE FOR HYDROLYSIS OF ESTER FOLLOWING BY AMIDE 
FORMATION 

At a solution of ester (0.14-0.49 mmol) in MeOH (12-50 ml) was added aqueous 
solution of KOH 10% w/v (6-25 ml) and mixture was refluxed under argon 
atmosphere for 24 h. Thereafter, water was added and MeOH was evaporated 
under reduced pressure. The resulting solution was acidified with HC1 and 
extracted with ethylacetate. Organic phase was washed with water, brine and 
dried over MgSO* Without purification, the crude carboxylic acid (IR acid band 
at 1700 and 2400-3600 cm- 1 ) was dissolved in dry CH2CI2 (20-70 ml) and 
tributylamine (058-2.04 mmol). The mixture was cooled at -10*C, isobutyl 
chloroformate (0.68-2.41 mmol) was added and allowed to react 30 min. At this 
time, N-methylbutylamine in excess (4JH6.0 mmol) was added and the cooling 
bath was removed. After 2 h, CH 2 C1 2 was added and organic phase was washed 
with HQ (IN) and dried over MgS0 4 . The solvent was removed and crude 
amide purified by column chromatography (hexane-ethylacetate/73, v/v). 
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^ M- m o,WT.^r-»-butvl ovv rarbonyloxYMrn hydmr Y P stTa~r33W?- 
trien-irg-V ^-T-ortynamide (32L 

Colorless oil (79% yield); IR v (neat) 3380, 2920, 2850, 1745, 1620 NMR-200 6 
(CDC1 3 ) 0.87 (s, 3H), 051 and 0.94 (2t, J = 73 Hz, 3H), 1.00 (d, J = 6.6 Hz, 6H), 235 
(HV2H),2.89 and2.91 (2s,3H),3.22 and 333 (2 t J = 73 Hz, 2H), 4.02 (d, J = 7 -° Hz, 
2H),638(d,J=2.6Hz,lH),6.93(dd,h = 2.6HzandJz=8.4Hz,lH),7^9(d,J SS 8.4 

Hz, 1H); MS m/e (reL intensity) 579 (M+, 12), 561 (26), 546 (11), 461 (6.7), 447 (3.7), 
• 270(84),57(100). EMS M+ calculated for C^OsM: 5793923; foundr 5793970. 



MA„h,1. M-me^yi-n-ry-fi-butv ^v Y ~rTv»nvloxvMTfrhydrp ji 
iy^^yn0')-tr?'»r.-l7'«-vl1-l^ v"^°^Y" a ^ fle f33 ^- 

Colorless oil (67% yield); IR v (neat) 3370, 2910, 2840, 1745, 1620 art NMR-200 
5 (CDCI3) 037 (s, 3H), 0.92 and 0.95 (2t, J = 6.6 Hz, 3H), 1.00 (d> J = 7.0 Hz, 6H), 236 
(m,2H),2.90and2.94(2s,3H),3^4and335(2t,J=73Hz,2H),4.03(d,J = 63Hz, 

2H),638(d,r=2.6Hz,lH),6.93(dd,J 1 =2.6Hzandj2=83Hz,lH),730(d,I = 8.1 
Hz, 1H); MS m/e (rel. intensity) 621 (M+, 2.1), 606 (2.4), 602 (6.2), 212 (43), 159 
(69), 142 (68), 114 (100). 
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N-butvl. N-methvl-13-r3'(i-butvloxv car hnn yloxvVlTfl-hvdroxv estra-T^^'dO')- 
trien-17a-yH-12-triderynamide (34). 

Colorless oil (89% yield); m v (neat) 3370, 2920, 2840, 1745, 1620 cm-*; NMR-200 5 
(CDCI3) 0.87 (s, 3H), 0.92 and 0.95 (2t, J = 7.0 Hz, 3H), 1.00 (d, J = 7.0 Hz, 6H), 2.86 
(m, 2H), 2.90 and 2.96 (2s, 3H), 3.25 and 335 (2t, J = 7.4 Hz, 2H), 4.02 (d, J = 6.6 Hz, 
2H), 6.88 (d, J = 2.2 Hz, 1H), 6.93 (dd, Ji - 2.6 Hz and J 2 = 8.4 Hz, 1H), 730 (d, J - 83 
Hz, 1H); MS m/e (reL intensity) 649 (M+, 20), 633 (15), 631 (18), 616 (8.2), 531 (15), 
516 (5.6), 270 (85), 57 (100); EMS M+ calculated for Q1H63O5N: 649.4706; found: 
649.4643. 



N-butvl. N-methvl-14-r3 , (i-butvloxv eaibonvloxvV lTB-hvdroxv estra-r3'.5 , (10')- 
trien-17-(i-vn-13-tetradecvnamide(3 5 ). 

Colorless oil (83% yield); IR v (neat) 3380, 2910, 2840, 1750, 1625 car*; NMR-200 6 
(CDCI3) 0.87 (s, 3H), 0.92 and 0.95 (2t, J = 7.0 Hz, 3H), 1.00 (d, J = 6.6 Hz, 6H), 2.85 
(m, 2H), 2.91 and 2.96 (2s, 3H), 3.25 and 336 (2t, J = 7.4 Hz, 2H), 4.03 (d, J - 6.6 Hz, 
2H), 638 (d, J = 2.6 Hz, 1H), 6.93 (dd, Ji = 2.9 Hz and J 2 = 8.4 Hz, 1H), 730 (d, J = 8.8 
Hz,lH). 
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Hydrolysis of Carbonate 



Hydrolysis of carbonate compounds 32-35 was performed as follows: carbonate 
derivatives were dissolved in methanol (10 ml). K 2 CQ 3 (1%; p/v) in aqueous 
.methanol (25:75, v/v) (10 ml) was added and the resulting solution was stirred 
at room temperature for 3 h. Reaction mixture was acidified with Hd (IN) and 
MeOH was evaporated under vacuum. The residue was extracted with ethyl 
acetate and organic phase was dried, evaporated and purified by column 
chromatography (hexane-ethyl acetate 63-33, v/v). 



NT-butyl. N-me^yl-R-ry.lT-B-dih yHmw Pstra-V.V SWVrrien-irg-vlK- 
nrrvnamide fKM 157"). 

Purified by column chromatography (hexane-ethyi acetate/4:6, v/v). 

Amorphous white solid (88% yield); IR v (film) 3280, 2910, 2840, 1610 cm-*; 

NMR-200 S (CEO3) 037 (s, 3H), 0.91 and 0.94 (2t, J - 7.0 Hz, 3H), 2.80 (m, 2H), 

2.90 and 2.92 (2s, 3H), 3.22 and 334 (2t, J « 73 Hz, 3H), 5.22 (s, 1H), 637 (d, J = 2.9 
Hz, 1H), 6.64 (dd, Jx = 2.6 Hz and J 2 = 8.4 Hz, 1H), 7.16 (d, J ^ 8.4 Hz, 1H); MS m/e 
(rel. intensity) 479 (M+, 11), 462 (18), 460 (38), 446 (18), 270 (30), 114 (56), 88 (67), 44 
(100); EMS M+ calculated for C31H45O3N: 479.3399; found 4793369. 



/ 
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N-butvl. N- mpth yl-1 l-r3M7'B-dihvdroxv estra -T-3'.5 , n OO-tTien-l 7'n-vn-10- 
undecvnamide ("EM 183"). 

Purified by column chromatography (hexane-ethylacetate/4:6, v/v). 
Amorphous white soUd (83% yield); TR v (KBr) 3300, 2910, 2840, 1610 cm" 1 ; 
NMR-200 5 (CDCl 3 ) 0.87 (s, 3H), 0.93 and 0.95 (2t, J = 7.0 Hz, 3H), 2.80 (m, 2H), 
2.91 and 2.94 (2s, 3H), 3.23 and 335 (2t, J m 73 Hz, 2H), 530 (s, 1H), 657 (d, J = 2.6 
Hz, 1H), 6.64 (dd, Ji = 2.6 Hz and J 2 ■ 8.4 Hz, 1H), 7.16 (d, J = 8.1 Hz, 1H); MS m/e 
(reL intensity) 521 (M+, 4.4), 505 (10), 502 (26), 489 (7.7), 487 (8.7), 270 (20), 114 (55), 
88 (42), 44(100). 



N-butvl. N-mpfrhy1-13-f3M7-B-dihvdrox y gstra-l , 3'5'(10')-trien-17 , a-Yn-12- 
tridecynamide ("EM 163"). 

Purified by column chromatography (hexane-ethylacetate/7:3, v/v). 
Amorphous white solid (98% yield); JR v (film) 3300, 2910, 2840, 1610 cm" 1 ; 
NMR-200 5 (CDC1 3 ) 0-88 (s, 3H), 0.93 and 0.95 (2t, J - 7.0 Hz, 3H), 2.80 (m, 2H), 
2.93 and 2.97 (2s, 3H), 3.25 and 338 (2t, J = 73 Hz, 2H), 6.61 (d, J = 2.6 Hz, 1H), 6.69 
(dd, j! = 2.6 Hz and J 2 = 8.6 Hz, 1H), 6.87 (s, 1H), 7.14 (d, J = 8.1 Hz, 1H); MS m/e 
(rel. intensity) 549 ,(M+ 8.7), 532 (17), 530 (23), 516 (12), 270 (30), 114 (35), 88 (45), 
44 (100); EMS M + calculated for C36H55O3N: 549.4182, found: 549.4271. 
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tetradecvnamide ("FM 196"). 

Purified by column chromatography (hexane-ethyi acetate/**, v/v). 
Amorphous white solid (93% yield); IR v (film) 3280, 2915, 2840, 1615 cm-*; 
NMR-200 8 (CDa 3 ) 0.88 fe, 3H), 0-94 and 0.95 (2t, J =7.0 Hz, 3H), 2*0 (m, 2H), 
2S5and2S8(2s,3H),3.26and339(2U=7^ 

( dd, Ji = 2.6 Hz and J2 = 8.4 Hz, 1H), 7.13 (m, 2H: aromatic and phenolic 
hydrogen). 
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Scheme 12 



H 3 C / 0_ \ 

BrlCH^COOH +- B^CH 2 ) n -COOCH 2 - Br(CHi) ^^p-CH, 

15-J8 «-22 

<n-5.8..0.U) MWin 
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Scheme 13 



ETHINYL- 
ESTRADKDL 




EM 157 n-5 
EM 183 n«8 
EM 163 n-10 
EM 196 n-11 
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EXAMPLE 13 
Scheme 14 

N-n butyl, N-methyl-SO'-lT-p-dihydroxy-ll'p-methoxy estra V^'ClOO-trien 
Ta-y\) undecanamide ("EM 111") and its 17o-ethynyl derivatives ("EM 121"). 




40 
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SUR.crrm itv= cucct 
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EXAMPLE 14 
Scheme 15 



lip-chioromethyl derivatives 

N-n-butyl, N-methyl, in^orome^yl^lT^ydxo^^^im- 
trien-7-a-yI) undecanamide (56) and its 17a-ethynyl derivative (58) 



TBDMSO 
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EXAMPLE 15 
Scheme 16 

Compounds with aliphatic side-chain in 170-position 

N-n-butyl, n-methyl, ll-(17'^hydroxy-3 , -methoxy estra-l^^ClOO-trien- 
17a*a-yl) undecanamide ("EM 103"). 




EM 103 
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EXAMPLE 16 
Scheme 17 

17a-cyclopropyl derivatives 

N-n-butyl, N-methyHlT-a-cydopropyl-^^p-dihydroxy estra-WdOO-i 
7oryl) undecanamide (68) and its 17a-chlorocydopropyl and 17a- 



fluorocyclopropyl derivative (69) 

OH 
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EXAMPLE 17 

N-n-butyl, N-methyl-(17o-cyclopropyl-3',17p-<iihydroxy ll'p-methoxy estra 
l'^'dOO-trien-^o-yl) undecanamide (70 X = H) and its 17a-chlorocylopropyl 
and 17a-fluorocydopropyl derivative (70, X = F, CI) 

Same example as Example 16 with compound 49 as starting material. 
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EXAMPLE 18 
" Scheme 18 

17a-cyanovinyl derivatives 

N-n-butyl, N-mefliyHW17a-cydopropyl-3V17Mihyd^ ">methoxy estra 
l' / 3',5'(I0 , )-trien-7'a-yl) urvdecanamide (73) 

0 

CH,I 




H,CO - 



C0 3 Na 2 



"""(CH^CONC^ 
I 

CH 3 




I 

CH3 



B= 1)MeLi,C0 2 

2) NH3 

3) NaBH 4 -pyr 

4) H a , Undlarcat. 



H,CO' 




^(CHJwCONC^ 

I 

CH, 



1) HCsCSi(CH 3 ) 3 . 

n-BuLi 

2) KOH 




^CHsCHCN 



I 



CH, 
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EXAMPLE 19 
Scheme 19 

Compounds with aliphatic side chain in 15a-position 

N-n-butyl, N-methyl-ll-OVirp-dihydroxy 17-a-ethynyl estra l^'^dW-trien- 
15'a-yl) undecanamide ("EM 108") 
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EXAMPLE 20 
Scheme 20 



17a-thioethyl derivatives 

N-n-butyl, N-methyMl-(3^17 f pHiihydroxy 17a-thioethyl estTa l'^^dO-trien- 
7'a-yl) undecanamide (82) and its ethyl disulfite derivative (83) 
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EXAMPLE21 
Scheme 2.1 



17a-thiopropyl derivatives 

N-n-butyl, N-methyHl-(3M7 '^hydroxy 17'a-thiopropyl estra-lW (100- 
lrien-7-a-yl) undecanamide (84) and its ethyl disulfite derivative (86) 



C 6 H 5 CC* 




Et020-N=N-C0 2 Et 
PPh 3 

PhCOOH.THF 
.t, amb 1 



OCOC s H s 



"'(CHJto 

CON(CH3)C 4 H9 



CsHsCOa' 




100 



(cty 10 

CON(CHa)C 4 H9 



NaOH 4% 
MeOH, PhCH 3 
Lamb. 




EM 187 



(O-yto 
CONCCHJC.H, 
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EXAMPLE 22 
Scheme 22 

lip-ethyl derivatives 



N-n-butyl, N-methyl-ll-OVlZp-dihydroxy iro-ethynyl-lip-ethyl estra 
l' / 3 , / 5'(10 , )trien-7'a-yl) undecanamide (97) 
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EXAMPLE 23 
Scheme 23 



14,15 epoxide derivatives 

N-n-butyl, N-methyl-llKSMrp-dibenzoyl-M^iy-epoxy-estra l'XStlWtrien- 
Ta-y\) undecanamide ("EM 180") and ("EM 181") 




1) PTSA. PhCH 3 

MM 

2) NaBH» 



H0 ' ^EMm ^W'oCONlOyCA H ° 




^(CHJ^CONfCH,)^ 



BzC^CsHsN 
f.t. 




OjCCeHs 
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EXAMPLE24 
Scheme 24 



N-n-butyl, N-methyHl-OMTa-dihydroxy estra-W(107 trien-7a-yl) 
undecanamide ("EM 187") 

EtOzO-N^N-COaEt 
PPh 3 



PhC0OH.THF 
t amb 




OCOCjHs 



CON(CHJC«H, 



CeHjCO^ 




100 



CONtCHJC^ 



NaOH 4% 
MeOH, PhCH 3 
Lamb. 




'—•»/// 

HO' ^ ^ (CHj), 0 

EM187 Uw 
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EXAMPLE25 
Scheme 25 

N-n-butyl, N-mettiyl-ll-(6^ 
undecanamide (104) 



The starting material 101 has been synthesized as described by Von Angered et 
al., J. Med. Chem. 27: 1439-1447, 1984. 
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EX AMPLE 26 
(Scheme 26) 



N-n-butyt, N-methyi-1 
naphtalen-3'-yl) undecanamide (110) 




CH3O 

6-Melhoxy-2-Totralone 



CH 3 Q' 



NaH 

RBr(1oq) 



CH3O 




105 R-CH3.P2Hs. C3H7 



BrCCHzho-^ZI^- CH3O 
106 O— f 




107 



NazCO^A 



CH3O 




1) BrMgC^OCHj 

2) H* 
P 3)OH* 



l (CH2) 



108 



CH3O 




109 



OCH3 



(C^toCCWH 




OH 



1) BBr 3 

2) CKX>2<-8u. 

NHlCHaJC^Hg 

3) NaOH 



(CH 2 ) 10 CON(CH3)C 4 H 9 



110 
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EXAMPLE 27 
Scheme 27 



N-n-butyl, N-methyl-ll-tM'-d^-diethyl-l^-ethanydyl) bis-phenol-3-yl) 
undecanamide (115) 
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Other sex steroid activity inhibitors in accordance with the invention may be 
synthesized by methods known in the art, by methods analogous to those set 
forth herein and modifying the syntheses set forth herein in a manner known 



iit the art. 
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Without intending to be bound by theory, it is believed that diphenyl ethylene 
and diphenyl ethenyiene nuclei discussed herein contribute an enhanced 
affinity for the estrogen receptor. The ethenyiene version with the optional 
double bond present is preferred, as is a closed third ring which includes, in its 
sides the ethenyl double bond and one side of one of the phenyl groups. The 
closed third ring is exemplified by the "B" ring, for example, of formulas XX 
and XXI below: 




Preferred side chains, which are believed to help provide antagonistic or 
inhibitory characteristics, include the RHB-R 2 -] L-G and A'[Y-A M ] u XR 2 i side 
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chains discussed and defined above. Preferred additional substituents to the 
nucleus are those whose presence facilitates synthesis or enhances stability of 
the compound, or its metabolic half-life without significantly retarding affinity 
for the receptor. Smaller substituents such as d-Cz alkyl or alkylene groups or 
halogens may be used. 

The R* substituent of formula XX (the G3 substituent of formula XXI) is 
preferably either hydrogen or a C T -C 3 hydrocarbon such as methyl, ethyl or 
propyl. Generally, this substitution location (e.g. the atom receiving R«of 
formula XX or G3 of formula XXI) is the atom which is both (A) one atom away 
from the A-ring and (B) one of the two atoms which receives the optional 
double bond when it is present. In contrast, the preferred side.chain (e.g. R*(B- 
R2)LG of formula XX and RiOOLGiG* of formula XXI) is preferably substituted, 
as shown in formulas XX and XXI, at the atom which is both (A) one atom away 
from the optional pi bond and (B) one atom away from Z. It is believed that a 
lower hydrocarbon substitution at the R* position of formula XX (the 
corresponding G* of formula XXI or the R« position of formula D substantially 
enhances the effectiveness of an inhibitor. 

While both the A and D rings may be unsubstituted, certain embodiments 
include hydroxy substitution on one or both of the A and D rings (especially at 
the 3 and/or 12 positions of formula XXI or the 3 and/or 10 positions of 
formula XX). Other preferred substituents to the A and D rings include 
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would be converted to hydroxy in vivo after the pharmaceutical is 
administered to a patient Such substituents include, for example, methoxy, 
ethoxy or esters. 
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Set forth below are several preferred compounds for use in the pharmaceutical 
composition of the invention corresponding to the structure: 




XXI 
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R 100 
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G 3 
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hydroxylated 
(at 3 or 12) 


EM 738 


CH2 


(CH2) S 
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CH 2 


(CH2)6 
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A + D 


EM 736 
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(CH2)7 


-con< 


CH 3 
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CH 3 
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CH 2 
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CH 3 
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EM 656 


CH 2 


(CHiho 


-SO- 


C4H9 
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A + D 


EM 360 


CH 2 


CHiCWXCH^ 
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CH 3 


CH 3 


CH 3 


D only 


EM 431 


CH 2 


CHtC^CXCH^ 


NCsHio 


CH 3 


Donly 


EM 363 


CH 2 
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NQHs 
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EM 471 
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(CH& 


-N< 


CH 3 


CH 3 
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EM 473 
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EM 465 
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EM 512 
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Non-limiting 
below. 



iting examples of synthesis of representative inhibitors are set forth 



EXAMPLE 28 
scheme 28 
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p-methoxytetralone 1 (0.254 g ,1.4.mmol in 5 ml of THF) was added to a 
refluxed mixture of (MeO) 2 CO (2.8 mmol) and sodium hydride (38 mg) in THF 
(20 ml). The mixture was heated at reflux during the night, cooled, water (25 
ml) was added and neutralized with 5% HCL and extracted with ether. The 
ether was washed with a cooled satured sodium bicarbonate and water. The 
organic phase was dried with anhydrous MgS0 4 and the solvent was removed 
under reduced pressure. The residue in THF (5 ml) was added to a mixture of 
sodium hydride (21 mg, .85 mmol) and (CH 3 1 ,8.5 mmol) in THF (15 mO and 
HMPA (1.7 mmol). The mixture was stirred during the night, water (25 ml) was 
added and neutralized with 5% HCL and extracted with ether. The ether was 
washed with a cooled satured sodium bicarbonate and water. The organic 
phase was dried with anhydrous MgS0 4 and the solvent was removed under 
reduced pressure and the compound 2 (Rc=CH3) was obtained in the yield of 80 
%.The action of MeOCOCN (0.1 ml, 10 min at -78°C) on the compound 2 
(R C =CH 3 ) (200 mg in 5 ml THF) in presence of LDA (uthium diisopropyl amine 
prepared from 0.13 ml diisopropyl amine and 1.6 M butyl lithium ( 0.6 ml) at 
-25°C, 30 min ) and HMPA (0.15 ml) yield in 83% the compound 3 (Rc=CH 3 )- To 
this compound (290 mg) in THF (20 ml) was added 35% potassium hydride 
(119 mg, 0.72 mmol ) 18-crown-6 (24 mg, 0.06 mmol) and the mixture stirred 8 h 
at 25°C and then I(CH 2 )sOTBDMS (657 mg, 1.9 mmol) was added and the 
mixture heated at reflux 6h.The extraction with ethyl acetate yield the 
compound 4 (n=8, R C =CH 3 ) (98%)-The decarboalkoxylation with lithium 
bromide in pyridine yield the compound 5(n=8, R C =CH 3 ) which was treated by 
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the Grignard's reagent of 3-bromo-anisole followed by acidic treatment/The 
resulting compound 6 (n=8, Rc=CH 3 ) was converted into amide 7 (n=8> R^CHn, 
R b =C4 H 9 ,Rc=CH3) Thus a cooled solution compound 6 <n=8, V^CHai (TOO mg) 
in acetone (17 ml) was added Jones' reagent (8N-chromic add solution, 0J7 ml). 
After 30 minutes, isopropanol (5 ml) was added and the mixture was poured in 
water and extracted three times with ethyl acetate. The organic layer was 
washed twice with brine, dried over magnesium- sulfate and evaporated to 
dryness. The crude acid was used in the next step without purification. To its 
solution in anhydrous methylene chloride (4 ml) at -WC was added, under 
stirring, triisobutylamine (470 nl, 1.96 mmol) and isobutylchloroformate (280 A 
2.1 mmol). After 40 minutes, N-memylbutylamine OS ml) was added and the 
mixture was stirred at room temperature during I hour. Methylene chloride 
(50 ml) was added. The organic solution was washed with IN HO, saturated 
sodium bicarbonate solution and water (3X), dried on magnesium sulfate and 
evaporated to dryness. The residue was purified by "Flash chromatography" on 
silica gel (Kieselgel 60, Merck, under 0.063mm, 50 g). Elution with a mixture of 
hexane-ethyl acetate gave the amide 7 <n=8, R a =CH 3 , R b =Q H 9 , Rc=CH 3 > (63%) 
The removal of the protection into compound 8 (EM 736, n=7, R,=CH 3 , 
R b =QtH9, R C =CH 3 ) is performed with pyridine-HCL 
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TABLE1 
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CH3 
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CH3 




C4H9 
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TBDMS: t-butyl dimethylsiiyl 
MOM: Methyloxytnethyl 
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The compound 6 (n=9, R c =CH 3 ) is deprotected with pyridine-HCl and the 
phenol function is selectively protected as MOM derivative by treatment with 
CH3 OCH2CI in pyridine. The esterification of the alcohol with PTSC1 in 
pyridine gives the compound 9 (n=9, R< =CH 3 ) which is transformed in sulfide 
10 (n=9 / Ra=C 5 H 6 F 5/ Rc =CH 3 ) with sodium hydride and R* SH. The oxidation 
with mCPBA and the acidic hydrolysis gives the sulfoxide 11 (EM 732, n=9, 
R^sH^Fs, Rc=CH 3 )- 



TABLE 2 
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C2H5 
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QH9 


CH 3 
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CH 3 
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EXAMPLE 30 
Scheme 30 
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p-tetralone is alkylated with (MeOhCO and sodium hydride in THF at reflux 
followed the reaction of sodium hydride and RI (CH3D in THF and HMPA. The 
action of MeOCOCN in presence of LDA yield the compound 12 (R C =CH 3 ) 
which is alkylated into compound 13 (R C =CH 3 ) by IC6H4OTHP in presence of 
sodium hydride in THF and HMPA.The decarboalkoxylation with lithium 
bromide in pyridine followed by the modification of the phenol function (acidic 
hydrolysis and reaction with CI (CH2>2 NC5H10 in presence of K2CO3) gives the 
ketone 14 (R a Rb=C5Hio> which is transformed into compound 15 (R a Rb=CsHi 0 ) 
by reaction with the Grignard's reagent of Br C6H4OTMS in ether. The acidic 
hydrolysis gives the compound 16 (EM 431, R a Rb=C5Hio). 
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EXAMPLE 31 
Scheme 31 



MOMO' 




P5I IR.QTITI ITC eucirr 



WO 93/10741 



PCT/CA92/00518 



-179- 

The compound 17 (n=6, R a R b =-C 5 Hio-, Rc=CH 3 ) is obtained by the reaction of 
HNRaRb and sodium hydride on the compound 9- The acidic hydrolysis gives 
the compound 18 (EM 473, n=6, R a Rb=-CsHiiv Rc=CH 3 ). 

TABLE 4 
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The reaction of the o-tolualdehyde with the Grignard's reagent of 
BrCH2C6H40Rd <Rd = THP) followed by the oxidation of the resulting alcohol by 
PCC (pyridinum chlorochromate) gave the compound 19. The reaction with 
OHCC6H 4 0(CH2)2NC 5 Hio in presence of sodium hydride followed by 
bromination with N-bromosucdmide on presence of light in CCU gave the 
enone 20 (RaRb'-CsHio-). The product 21 (R a R b =-C 5 Hi 0 -) is obtained by 
cydisation with (L-Bu)3SnH and AIBN U'-r-azobisisobutyronitrile) followed by 
reduction of the ketone with sodium borohydride and acidic removal of the 
protection and the alcohol function.The compound 22 (EM 735, RaRb=-CsHio-, 
Rc=CH3> was obtained by cydisation with LDA followed by Grignard's reaction 
with alkyl bromide and addic removal of the protection. 
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TABLE5 
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EM 349 



The compound 26 ( R=H, Rc=H) was reduced with sodium borohydride in 
ethanol and a mixture of resulting compound (300mg; 0.6mmol), 4-(2-chloro- 
ethyDmorpholine hydrochloride (267mg; 1.4mmol) cesium carbonate (978mg; 
3-0mmol) and potassium iodide (lOOmg; 0.6mmol) in N^-dimethylformamide 
(10ml) was kept at 90«C and with stirring for In. Water was added and the 
resulting mixture was extracted several times with a mixture of ether and ethyl 
acetate (1:1). Drying (Mg30 4 ) and removal of solvent gave a waxy material that 
was purified by chomatography on silica gel (hexanes: ethyl acetate; 3:7 + a fe w 
drops of triethylamine) to yield the dehydrated derivativ of the compound 27 
(R^CH^NQHsO, Rc=H ) (153mg; 41%). 

A solution of above compound(153mg; 249umol) in a mixture of acetic acid 
(60ml) and water (6ml) was kept at 100»C for lOmin. The solvent was removed 
under reduced pressure and the residue was purified by chromatography on 
silica gel (ethyl acetate: acetone; 3:1) to yield compound 28 (EM-349, 
R=(CH 2 )zNC 4 H 8 0 / Rc=H XlOOmg; 90%). (5 NMR; 300MHz; solvent CD3OD; 
standard: TMS) 234 (4H; t; J 43H* cyclo-N-CH 2 -CH 2 -OCH i -CH 2 -) 273 (2H; t; J 
55Hz,OCHz-CH 2 -^) 3.66 (4H; f, J 4.5Hz; cydo-N<:H 2 -CH 2 -OCffe-CH 2 -) 4.04 
(2H; t; J53Hz;0-CH 2 -CHz-N) 6.11 (1H; d; J 23Hz; CH Phenyl) 6.12 (1H; s; OCH- 
Ph) 6.29 (1H; dd; J 2.5Hz / 8Hz; CH Phenyl) 6.69 (2H; d; J 83Hz; CH Phenyl) 6.78 
(2H; d; J 8.5Hz; CH Phenyl) 6.94 (1H; d; J 8Hz; CH Phenyl) 6.95 (1H; s; HC=C) 7.25 
(2H; d; J 83Hz; CH Phenyl) 731 (2H; d; J 8 5Hz; CH Phenyl). 
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TABLE6 
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EXAMPLE34 

Same synthesis as example 33 in scheme 33, the compound 23 being replaced by 
the 2V4rdihydroxyphenylacetophenone 



TABLE 7 
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EXAMPLE 35 

Same synthesis than example 33 in scheme 33, the compound 23 being replaced 
by the 2-hydroxyphenylacetophenone 



TABLE 8 
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EXAMPLE36 



EM 350 

Synthesis described in scheme 33 

Thus the compound 27 (R=H, Rc=H> was reduced with sodium borohydride in 
ethanol and a mixture of resulting compound (300mg; 0.6mmol), chloroacetic 
acid, piperidyl amide (242mg; l^mmol) and cesium carbonate (978mg; 
3.0mmol) in N,N-dimethylformamide (10ml) was kept at 90«C and with 
stirring for lh. Water was added and the resulting mixture was extracted 
several times with ether. Drying (MgSO*) and removal of solvent under 
reduced pressure gave a gummy residue that was purified by chomatography 
on silica gel (hexanes: ethyl acetate; 1:1) to yield compound 2 7 
(IUCH2CONC5H10, Rc=H) (127mg; 34%). 

A solution of above compound (127mg; 203umol) in a mixture of acetic add 
(10ml) and water (1ml) was kept at 100°C for lOmin. The solvent was removed 
under reduced pressure and the residue was purified by chromatography on 
silica gel (ethyl acetate: hexanes; 1:1) to yield compound 28 (EM 350, 
R=CH 2 CONC 5 Hio, Rc=H) (43mg; 46%). (8NMR; 300MHz; solvent: CD 3 OD; 
standard: TMS) 1.4-1.7 <6H; m; cyclo-N-CH 2 -CH 2 -CH 2 -Cff2<H 2 -) 3.40 (2H; r, J 
5.5Hz; cyclo-N-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -) 3.49 (2H; t; J 5.5Hz; cyclo-N-CH 2 -CH 2 - 
CH 2 -CH 2 -CH 2 -) 4.67 (2H; s; OCH 2 -CO-N) 6.11 (1H; d; J 2Hz; CH Phenyl) 6.13 (1H; 
s; O-CH-Ph) 6.29 (1H; dd; J 2Hz,8Hz; CH Phenyl) 6.69 (2H; d; J 85Hz; CH Phenyl) 
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6.79 (2H; d; J 8.5Hz; CH Phenyl) 6.94 (1H; d; J 8Hz; CH Phenyl) 6.95 (1H; s; HO=C) 
7.25 (2H; d; J 8.5Hz; CH Phenyl) 7.32 (2H; d; J 8.5Hz; CH Phenyl). Mass 
Spectroscopy: M+ 457 

28 (R= (CH^nCONMeBu Rc=H) 

AH these compounds were prepared by the following procedure. However 
when n was superior to 1, potassium iodide was added to the reaction mixtures 
during the coupling reactions. 

Typical procedure 28 (EM 357, n=l) 

Thus the compound 26 (R=H, Ro=H) was reduced with sodium borohydridee 
in ethanol and a mixture of resulting compound (418mg; 0.84mmol), N- 
methyl>N-butyl chloroacetamide (342mg; 2.09mmol) and cesium carbonate 
(1.36g; 4.18mmol) in N^vT-dimethylformamide (20ml) was kept at 90°C and with 
stirring for 12h. Water was added and the resulting mixture was extracted 
several times with ether. Drying (MgS0 4 ) and removal of solvent under 
reduced pressure gave a gummy residue that was purified by chomatography 
on silica gel (hexanes: ethyl acetate; 1:1) to yield compound 2 7 
(R=CH 2 CONMeBu, Rc=H) (276mg;53%). 

A solution of above compound (138mg; 220p.mol) in a mixture of acetic acid 
(10ml) and water (1ml) was kept at room temperature for lOmin. The solvent 
was removed under reduced pressure and the residue was purified by 
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chromatography on silica gel (ethyl acetate: hexanes; 1:1) to yield compound 28 
(EM 357, R= CH 2 CONMeBu, Rc=H) (38mg; 37%). (8 NMR; 3Q0MHz; solvent: 
CPaOD; standard: IMS) 0.85-1-0 (3H; m; N-CH 2 -CH 2 -CH2-CrT3).l^-135 (2H; m; 
N-CHz-CHz-CHz-QW 1.4-1.65 (2H; xn; N-CH 2 -CH2-CH2-CH3) 2.87 and 2.96 (3H; 
2s; N-CH 3 ) 3.25-3.4 (2H; m; N-CH2-CH2-CH2-CH3) 4.66 and 4.68 (2H; 2s; 0-CH 2 - 
CON) 6.12 (1H; d; J 2^Hz; CH Phenyl) 6.13 (1H; s; OCH-Ph) 6.29 (lH; dd; J 
2i>Hz,8Hz; CH Phenyl) 6.70 (2H; d; J 8.5Hz; CH Phenyl) 6.78 and 6.79 (2H; 2d; J 
8.5Hz; Of Phenyl) 6.94 (1H; d; J 8Hz; CH Phenyl) 6.95 (lH;s; HC=C) 7J25 (2H; d; J 
8.5Hz; CH Phenyl) 732 (2H; d; J 8.5Hz; CH Phenyl). Mass Spectroscopy: M+ 459 
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TABLE 9 



NR a R b 



EM n R a Rb 



EM 350 1 -C5H10- H 

EM 357 1 CH 3 C4H9 H 

EM 808 2 CH 3 C4H9 H 

EM908 3 CH3 C4H9 H 

EM901 4 CH 3 C4H9 H 
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EXAMPLE 37 



Scheme 34 




NR a Rb 
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EM345 

Synthesis described in scheme 34 

A mixture of compound 24 (2.52g; 6.12mmoi), the aldehyde 29 (n=7, R a =Me, 
R b =Bu) (l.OOg; 4.08mmol) and piperidine (500jil) in benzene (170ml) was reflux 
for 48h by means of a dean-stark apparatus. The solvent was removed under 
reduced pressure and the resulting oil was purified by chromatography on silica 
gel (hexanes: ethyl acetate; 73) to yield the chalcone 30 (n=7, R a =Me, R b =Bu) 
(620mg; 77% corrected yield) and the unreacted starting material 24 (2.00g). 

To a solution of the chalcone 30 (n=7, R a =Me, R b =Bu) (469mg; 0.73mmol) in 
ethanol (30ml) at room temperature, and with stirring was slowly added 
sodium borohydride (34mg; 0.89mol). The reaction mixture was stirred for a 
further 12h at room temperature. The solvent was removed under reduced 
pressure. The oily residue was taken in ethyl acetate and it was washed several 
times with saturated aqueous ammonium chloride solution. The organic 
extract was dried (MgSC>4) and solvent was removed under reduced pressure. 
The residue was purified by chromatography on silica gel (hexanes: ethyl 
acetate; 4:1) to yield the chromene 31 (n=7, R a =Me, R b =Bu, Rc=H)(300mg; 66%). 

A solution of compound 31 (n=7, R a =Me, R b =Bu, Rc=H)(300mg; 482jimol) in a 
mixture of acetic acid (30ml) and water (3ml) was kept at 100°C for 30min. The 
solvent was removed under reduced pressure and the residue was purified by 
chromatography on silica gel (ethyl acetate: hexanes; 1:4) to yield compound 32 
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(EM 345, n=7, R a =Me, R b =Bu, Rc =H) (104mg; 48%). (5 NMR; 300MHz, solvent: 
CDCb; standard: TMS) 0.85-1.0 (3H; m;N-CH 2 -CH 2 ^ 2 ^3).l. 15-1.9 (16H; m; 
N-CH 2 -CH 2 -CH 2 -CH3 and O^CH^^^O-N) 23-2.4 (2H; m; CH 2 -CON) 
2.96 and 3.00 (3H; 2s; N-CH 3 ) 3.28 and 3.40 (2H; 2m; N-CH 2 -CH2<H 2 <^) 5.15 
(IH; dd; J 2Hz,10Hz; 0-CH-CH 2 ) 6.44 (IH; dd; J 2Hz,8Hz; CH Phenyl) 634 (1H; d; J 
2Hz; CH Phenyl) 6.60 (IH; s; HC=Q 6.84 (2H; d; J85Hz; CH Phenyl) 6.92 (IH; d; J 
8Hz; CH PhenyD 731 (2H; d; J 83Hz; CHPhenyl). Mass Spectroscopy; M + 451- 
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TABLE 10 




EM 


n 


Ra 


Rb 


Rc 


EM 345 


7 


CH 3 


QH 9 


H 


EM 453 


8 


CH 3 


C4H2F7 


CH3 


EM 358 


9 


CH3 


C4H9 


H 


EM 467 


10 


CH3 


C4H9 


CH3 


EM 532 


10 




-C4Hs- 


C2H5 
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EXAMPLE 38 

Typical procedure for compounds 34 (EM 371* n=l(V Ra=Me, Rb=Bu, Rc=H) 
Synthesis described in scheme 34 

To a solution of the amide 31 (n=10, R^Me, R b =Biv Rc=H) (lOOmg; O.lSmmol) 
in tetiahydrofuran (10ml) under reflux and with stirring was added a solution 
of lithium aluminium hydride (1M in tetrahydrofuran; 0.42ml; 0.42mmol) The 
resulting mixture was refluxed for a further 48h. 2N aqueous sodium hydroxide 
solution was added to the reaction mixture and the aqueous layer was extracted 
several times with ethyl acetate. The Joined organic extracts were dried (MgSCU) 
and solvent was removed under reduced pressure- The residue was purified by 
chromatography on silica gel (hexanes: acetone; 1:1) to yield the amine 33 (n=10, 
R a =Me, Rb=Bu, Rc=H) (60mg; 62%). 

A solution of above compound (60mg; 93jtmol) and pyridinium p- 
toiuenesulfonate (46mg; 185M.mol) in methanol (10ml) was refluxed for 12h. 
The solvent was removed under reduced pressure and the residue was purified 
by chromatography on silica gel (hexanes: acetone; 3:2) to yield the chromene 34 
(EM 371, n=10, R a =Me, R b =Bu, Rc=H) (30mg; 67%) (5 NMR; 300MHz; solvent 
CP3OD; standard: TMS)0.93 (3H; t; J 7.5Hz; U<M 2 <tt2<3Xz-CH 3 M5-l.d5 (24H; 
m; N-CH 2 -CH 2 <H 2 <CH 3 and OCH-(CH 2 ) I( rCH2-N) 2.24 (3H;s; N-GH3) 235-2.45 
(4H; m; CH 2 -N-CH 2 ) 5.19 (1H; dd; J Z5Hz.lOHz; OCH-CH 2 ) 6.26 (1H; d; J 2.5Hz; 
CH Phenyl) 633 (1H; dd; J 23Hz,83Hz; CH Phenyl) 639 (1H; s; HC=C) 6.78 (2H; 
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d; J 8.5Hz; CH Phenyl) 6.88 (1H; d; J 8Hz; CH Phenyl) 730 (2H;.d; J 8.5Hz; CH 
Phenyl). 
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TABLE II 



.OH 




EM 


n 


Ra 


• Rb 


Rc 


EM 631 


5" 


-QHs- 




CH3 


EM 721 


6 


-C5H10- 




CH3 


EM 371 


10 


GH3 


C4H9 


H 


EM 612 


7 


C 2 H5 


C2H5 


C2H5 
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EXAMPLE 39 



Same synthesis as described in scheme 34 but the compound 29 is replaced by 
OHC(CH2)nSORa and the reduction step was eliminated. 



TABLE 12 




EM 


n 




Ra 


Rc 


EM 511 


9 




C5H6F5 


H 


EM 513 


10 




C4H10 


CH 3 
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4*-hydroxy-2-(4-benzoyioxy phenyl) acetophenone 35 prepared from the 
commercial desoxyanisoin (250 gXhydrolysis of the methoxyl group with 
pyridine-HCl at 220 °C followed by the treatment with 120 ml of benzoyl 
chloride and 20g of dime thy laminopyridine in 21 of methylene chloride during 
24h) is bromined as usual manner with bromine in acetic acid at room 
temperature and the residue was without purification treated overnight with 
dihydropyran (150 ml) and p-toluenesulfonic acid (10 g) in 21 of methylene 
chloride at 0 °C.The bromo-compound 36 is isolated (170 g) after flash 
chromatography on silica gel in using ethyl acetate /hexane mixture containing 
0.1% triethylamine. This compound is treated for 10 min at room temperature 
with sodium methylate in methanol followed with 2-mercaptobenzyl triphenyl 
phosphonium salt 37 (obtained from reduced commercial thiosalicylic acid and 
triphenyl phosphine). The resulting mixture was heated at reflux for 3 h with 
sodium methylate in methanol and the compound 38 (95 g) is isolated after 
ether extraction and flash chromatography on silica gel with ethyl acetate 
/hexane mixture containing 0.1% triethylamine. The benzyl protection is 
hydrolysed with sodium carbonate in methanol-water solution at room 
temperature and a mixture of resulting compound, N,N, diethyl 
chloroethylamine HC1 and cesium carbonate in N,N-dimethylformamide 
(20 ml) is kept at 90°C and with stirring for 12h, extracted several times with 
ether. Drying (MgS04) and removal of solvent under reduced pressure gives a 
gummy residue that is purified by chomatography on silica gel (hexanes: ethyl 
acetate; l:l).The resulting compound in methanol (2 1) is heated at reflux with 
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p-toluenesulfonic acid (5 g) for 3 h. Extraction with ethyl acetate and flash 
chromatography with silica gel (hexanes: ethyl acetate) gives the compound 39 
(EM 547) (68 g) of wich structure was determined by spectroscopic means. 
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TABLE 13 




0(CH2) 2 NR a R b 



EM 


R a 




Rb 


Rc 


EM 560 




-CsHio- 




H 


EM 635 




-C4H8- 




CH3 


EM 547 


C2H5 




C2H5 


H 
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EXAMPLE41 



Same synthesis than the synthesis described in sheme 35 except the starting 
coumpound 35 is HOC6H4CO(CH2)nCONRiRb 



TABLE 14 



OH 




EM 


n 


Ra 


Kb 


Kc 


EM 541 


5 


CH 3 


C4H9 


H 


EM 634 


7 


CH 3 


C4H9 


CH 3 


EM 563 


8 


CH 3 


C4H9 


H 


EM 762 


9 


CH 3 


C4H9 


H 


EM 941 


10 
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The compound 40 obtained by acylation and methylation of the commercial m- 
anisidine is treated in a Friedel-Craft reaction with the 4-methoxyphenylaoetoyl 
chloride 41 and A1C1 3 . A mixture of resulted compound 42, the aldehyde 43 
(R=THP) and piperidine in benzene is refluxed for 48h by means of a dean-*tark 
apparatus. The solvent is removed under reduced pressure and the resulting 
oil is purified by chromatography on silica geL The condensed compound 44 is 
transformed into compound 45 by alkalin treatment (KOH in methanol) and 
the protecting group R is remplaced by (CH^NCstfio by the method described 
in example 33. The resulting compound 45 is treated with methylmagnesium 
iodide in THF followed by pyridine-HCl treatment to give compound 46 (EM 
821, RaRb=C5Hi(v Rc=CH3). 
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TABLE 15 




0(CH2) n NR a Rb 



EM 


n 




Rb 


Rc 


EM 821 


2 




-C5H10- 


H 


EM 753 


2 


C 2 H 5 


C2H5 


CH3 


EM 637 
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-C4H8- 


CH3 
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The 4-methoxyphenylglycine 47 (prepared from commercial 4- 
hydroxyphenylglycine) is treated with (COCl)2.The resulting acid chloride 48 is 
used in a Friedel-Craft reaction on the 3-methoxybenzyl alcohol 49 in using 
aluminiumchloride as catalyst- The coupled compound 50 is treated with 
methyl magnesium iodide in THF followed by the treatment with p- 
toluenesulfonylchloride in pyridine and CH 2 C1 2 and 
dimethylaminopyridine.The resulting compound 51 is heated and reduced 
with UAIH4 into the compound 52. The alkylation with NaH and 
Br(CH2)ioCONC4H8 in DMF gives the compound 53 (EM 877, R a Rb=C4Hs). 
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EM 


n 
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Rc 
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CH3 
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CH3 


EM 876 


9 


CH3 
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EXAMPLE 44 

Same synthesis than the synthesis described in scheme 37. The compound 
reduced with UAIH4 in THE. 

TABLE 17 




EM 


n 






Rb 


Rc 


EM 626 
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-C5H10- 
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EM 628 
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CH3 
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CH3 




CH3 
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The terms and descriptions used herein are preferred embodiments set forth by 
way of illustration only, and are not intended as Umitations on the many 
variations which those of skill in the art will recognize to be possible in 
practicing the present invention as defined by the claims. 
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CLAIMS: 



1- A pharmaceutical composition comprising a pharmaceutical^ 
acceptable carrier or diluent and a therapeutically effective amount of a 
compound of the formula: 




where R is CH 3 , C2H5 or C3H7. 

2. A pharmaceutical composition comprising a pharmaceutically 
acceptable carrier or diluent and a therapeutically effective amount of a 
compound of the formula: 




wherein the dotted line represents an optional double bond, 

wherein R5 and are independently hydrogen, hydroxyl or a moiety 
which is converted to hydroxyl in vivo; 

wherein R 100 is bivalent moiety which distances L from the B-ring by 
4-10 intervening atoms; 
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wherein L is a bivalent or trivalent polar moiety selected from the 
group consisting of -CO-, -SO, -CON<, -N< and -SON<; 

wherein G 1 is either absent or selected from the group consisting of 
hydrogen, a Q to Cs hydrocarbon, a substituted or unsubstituted C 5 to C 7 
cydoalkyl, a bivalent moiety which joins G 2 and L to form a 5- to 7-membered 
heterocyclic ring, and halo-substituted derivatives of the foregoing; and 

wherein G 2 is either absent or selected from the group consisting of 
hydrogen, a Ci to C 5 hydrocarbon, a substituted or unsubstituted bivalent 
moieiy which joins Gi and L to form a 5- to 7-membered heterocyclic ring and 
halo-substituted derivatives of the foregoing. 



3 . The pharmaceutical composition of claim 2 where in the ring 
carbon which is both adjacent to A-ring and positioned to receive said optional 
double bond is substituted with a lower hydrocarbon. 



s 
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4. A pharmaceutical composition comprising a pharmaceutical^ 
acceptable carrier or diluent and a therapeutically effective amount of an 
estrogen activity inhibitor of the following formula: 




wherein the dotted line is an optional double bond; 

wherein R5 and R$ are independently hydrogen / hydroxyl or a moiety 
which is converted to hydroxyl in vivo; 

wherein Z is a bivalent ring closing moiety; 

wherein R 100 is a bivalent moiety which distances L from the B-ring by 
4-10 intervening atoms; 

wherein L is a bivalent or trivalent polar moiety selected from the 
group consisting of -CO-, -SO-, -CON<, -N< and -SON<; 

wherein G 1 is either absent or selected from the group consisting of 
hydrogen, a Cj to C5 hydrocarbon, a saturated or unsaturated C5 to C7 cycloalkyl, 
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a bivalent moiety which joins G 2 and L to form a 5- to 7-membered heterocyclic 
ring, and halo-substituted derivatives of the foregoing; 

wherein G 2 is either absent or selected from the group consisting of 
hydrogen, a Ci to C5 hydrocarbon, a substituted or unsubstituted C5 to C7 
cydoalkyl, a bivalent moiety which joins G 1 and L to form a 5- to 7-membered 
heterocyclic ring and halo-substituted derivatives of the foregoing; and 

wherein G 3 is a lower hydrocarbon. 

5 - The pharmaceutical composition of claim 4 wherein G 3 is selected 
from the group consisting of methyl, ethyl and propyl. 

6. A pharmaceutical composition comprising a pharmaceutically 
acceptable diluent or carrier and a therapeutically effective amount of a sex 
steroid activity inhibitor having, as part of its molecular structure, an estrogenic 
nucleus of the formula: 
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wherein the dotted line is an optional pi bond and Z is -O, -NH-, -S- or 

-CH r ; 

wherein said inhibitor further includes, as another part of its molecular 
structure, a lower hydrocarbon substitution at the carbon which is both adjacent 
the A-ring and capable of receiving said optional pi bond / and a side chain 
substitution at the carbon which is both one atom removed from the optional 
double bond and two atoms removed from the A-ring; 

wherein said side chain is selected from the group consisting of 
-<CH2)ioCONCH 3 QH9, -<CH 2 )6NC5H 10 , ^CH 2 )9SOC 5 H6F5, and 
0-O(CH 2 )2NC5H lo . 
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7 • The pharmaceutical composition of claim 91 wherein the A and D 
rings of said inhibitor are hydroxylated and wherein said inhibitor has the 
molecular structure: 




0(CH 2 ) 2 N 



o 



and wherein R 6 is methyl, ethyl, propyl, ethenyl or ethynyl. 



8. A pharmaceutical composition comprising a pharmaceutically 
acceptable diluent or carrier and a therapeutically effective amount of an 
unsubstituted sex steroid activity inhibitor selected from the group consisting 
of: 



/ 
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6-hydroxy-2-(4 l -hydroxyphenyl)-l-methyl-3-(6 ,, -piperidino)hexyl-3 / 4- 
dihydronaphatalene (EM 473) 




EM 473 



N-n-butyl-N-methyl-1 1 -(6-hydroxy-2 '-(4 - -hydroxypheny!)-l , -methyl-3^4 , - 
dihydronaphatalene-3 r -yl) undecanamide (EM 690) 
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9 . A pharmaceutical composition comprising a pharmacGutically 
acceptable diluent or carrier and a therapeutically effective amount of an 
unsubstituted sex steroid activity inhibitor selected from the group consisting 
of: 



2-(4'-hydroxyphenyl)-l-methyl-3-(4"-(2"-piperidinoethoxy)phenyl)-3,4- 
dihydronaphatalene (EM 765) 

,OH 



EM 765 




O(CH2) 2 NC s H 10 



2-(4"-hydroxyphenyl)-l-methyl-3-(4'-(2"-piperidinoethoxy)benzyi)-3/ 
dihydronaphatalene (EM 431) 




EM 431 
O(CH 2 ) 2 NC s H 10 
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N-pyrrolidinyl-1 W^-ty^ 

benzothiopyran-2-yl) undecanamide (EM 941) 



.OH 




10, A pharmaceutical composition comprising a pharmaceutical^ 
acceptable diluent or carrier and a therapeutically effective amount of an 
unsubstituted sex steroid activity inhibitor selected from the group consisting 
of: 

N-n-butyl-N-methyMl-(7-hydroxy-3'-(4 ,, -hydroxyphenyl)-4 , -methyi-2H- 
benzopyran-2-yl) undecanamide (EM 467) 
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7-hydroxy-S-(4'-hydroxyphenyl)^methyl-2-(6"-pipeiidinohexyl)-2H- 
benzopyran (EM 721) 

.OH 




EM 721 



(CH2) 6 NC S H 10 



11. A pharmaceutical composition comprising a pharmaceutical^ 
acceptable diluent or carrier and a therapeutically effective amount of 
unsubstituted sex steroid activity inhibitor 7-hydroxy-M4'-hydroxyphenyl)-4- 
methy!-2-(4"-(2 , "-piperidinoethoxy)phenyl)-2H-benzopyran (EM 543) 




EM 343 



12. The- pharmaceutical composition of any of claim 4, 
wherein L, G 1 and G 2 are together -NC 0 ** 1 ^ or -NC c x-1 H 2x- 2 ° 
(where x is an integer from 4-6) . 
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